SPGR SUB-PROJECT COMPLETION REPORT 



Project ID No.: 150 

Development and validation of USG Applicator and 

rice transplanter 



Project Duration: From 01 July 2010 to 31 December 2013 



Md. Anwar Hossen 
Principal Investigator 
And 

Senior Scientific Officer 

Farm Machinery and Postharvest Technology Division 
Bangladesh Rice Research Institute 
Gazipur 1701 



Report Submission: December, 2013 



PIU-BARC (NATP Phase -1) 

Bangladesh Agricultural Research Council (BARC) Complex 
Farmgate, Dhaka-1215 




Table of contents 



Page 

Table of contents ii 

ListofTable iv 

List of Figure vi 

Appendices vii 

Abbreviation x 

Executive summary xi 

1 Sub-Project title 1 

2 Principal investigator/co-investigator 1 

3 Full address with phone, cell and e-mail of Principal investigator/co-investigator 1 

4 Duration of the sub-project 1 

5 Date of approval 1 

6 Total approved Budget (Taka) 1 

7 Justification of undertaking the sub-project 2 

a. Justification for USG Applicator 2 

b. Justification for rice transplanter 2 

8 Sub-project objectives 3 

9 Methodology 3 

i. Approaches 3 

a. Approaches for USG Applicator 3 

b. Approaches for rice transplanter 4 

c. Project locations 4 

d. Site selection 4 

e. Seasons and number of trials 4 

ii. Details methodology 6 

I. USG Applicartor 6 

a. Design and development of USG Applicator 6 

b. Improvement of USG Applicator 12 

c. Research station based trials of USG Applicator during Aman/2010 15 

d. Field trials of USG Applicator during Boro/201 1 16 

e. Field trials of USG Applicator during Boro/2012 18 

f. Field trials of USG Applicator during Aman/2012 19 

g. Field trials of USG Applicator during Boro/2013 20 

II. Rice transplanter 21 

a. Research station based trials of mechanical rice transplanter during Aus/201 1 21 

b. Field trials of rice transplanter during Aman/2011 23 

c. Field trials of rice transplanter during Boro/2012 24 

d. Field trials of rice transplanter during Aman/2012 24 

e. Performance evaluation of mechanical rice transplanter in un-puddled 

condition 25 

f. Field trials of rice transplanter during Boro/2013 26 

g. Modification of riding type rice transplanter for un-puddled transplanting 28 

h. Development of seedling raising technique for mechanical rice transplanter 

during Boro/2010 31 

i. Development of seedling raising technique for mechanical rice transplanter 33 

ii 




during Boro/2012 

III. Training 33 

IV. Methodology for large scale validation trials of USG applicator and rice 

transplanter 35 

10 Results and discussion 35 

I. USG applicator 36 

a. Design and Development of a manually operated USG applicator 36 

b. Improvement of USG applicator 3§ 

c. Research station based trials of USG applicator during Aman/2010 39 

d. Field trials of USG applicator in different locations during Boro/201 1 43 

e. Field trials of USG applicator in different locations during Boro/2012 45 

f. Field trials of USG Applicator in different locations during Aman/2012 46 

g. Field trials of USG Applicator in different locations during Boro/2013 47 

II. Rice transplanter 49 

a. Research station based trials of Rice Transplanter during Aus/201 1 49 

b. Field trials of Rice Transplanter in different locations during Aman/201 1 50 

c. Field trials of Rice Transplanter in different locations during Boro/2012 5 1 

d. Field trials of Rice Transplanter in different locations during Aman/2012 53 

e. Performance evaluation of rice transplanter in un-puddled condition 54 

f. Field trials of Rice Transplanter in different locations during Boro/2013 60 

g. Modification of riding type rice transplanter for un-puddled transplanting 62 

h. Development of seedling raising technique for rice transplanter during 

Boro/2010 63 

i. Development of seedling raising technique for rice transplanter during 

Boro/2012 63 

III. Training on Seedling raising techniques for mechanical transplanting and 

operation & maintenance of Rice transplanter and USG Applicator 64 

IV. Large scale validation trials of USG applicator and rice transplanter during 

Boro/2013 65 

a. USG Applicator 65 

b. Rice transplanter 66 

1 1 Research Highlights 67 

12 Major Attainments 68 

a. Technical: Output, Outcome and Impact 68 

b. Procurement 70 

c. HRD/ Training 70 

d. Financial 71 

e. Materials developed/Publications made 71 

13 Sub-project Auditing 71 

14 Reporting 72 

15 Problems/ Contraints 72 

16 Suggestion for future, if any : 73 




List of Table 



Table No. Tittle Page 

1 General information of the experimental plots, Aman/2010 16 

2 General information of the experimental plots, Boro/201 1 17 

3 General information of the experimental plots, Boro/2012 18 

4 General information of the field trials during Aman/2012 19 

5 General information of the USG Applicator field trials during Boro/2013 21 

6 Specification of Walking Type Rice Transplanter 22 

7 Specification of Seating/Riding Type Rice Transplanter 22 

8 General information of the Rice Transplanter trials, Aman/2012 25 

9 General information of the un-puddled experiment, Aman/2012 25 

10 General information of the Rice Transplanter field trials during Boro/2013 27 

1 1 Specification of Seating/Riding Type Rice Transplanter 28 

12 Specification of different components of strip tillage arrangement 31 

13 Brief information of the training on seedling raising techniques 33 

14 Laboratory tests results of USG Applicator, 2010 36 

15 Field operation in fallow land of USG Applicator, 2010 37 

16 Distance between dispensed granules during field trails, 2010 37 

17 Depth of placement of USG granules during field operation, 2010 37 

18 Laboratory tests result of Improved applicator, 2012 38 

19 Field performance of the improved Applicator, 2012 38 

20 Amount of displaced granules for three different adjustment of the improved 

applicator 39 

21 Field performance of the BRRI USG Applicator during Aman, 2010 39 

22 Yield performance of BRRI varieties in different locations as affected by 

different method of N fertilization. 40 

23 Performance of yield and yield contributing parameters, BRRI R/S Kushtia 40 

24 Performance of yield and yield contributing parameters, BRRI R/S Rajshahi 41 

25 Performance of yield and yield contributing parameters, BRRI Gazipur 41 

26 Performance of yield and yield contributing parameters, farmer’s field at 

Netrakona 42 

27 Performance of yield and yield contributing parameters, BRRI R/S Comilla 42 

28 Performance of yield and yield contributing parameters, BRRI R/S Rangpur 43 

29 Field performance of BRRI USG Applicator operated in different places 

during Boro, 2011 43 

30 Yield performance of BRRI varieties in different locations as affected by 

different method of N fertilization. 44 

31 Field performance of BRRI USG Applicator operated in different places during 

Boro/12 45 

32 Yield performance of BRRI varieties in different locations as affected by 

different method of N fertilization. 46 

33 Yield performance of BRRI varieties in different locations as affected by 

different method of transplanting 46 

34 Performance of yield and yield contributing parameters of BRRI dhan49 in 

different project locations 46 

35 Performance of yield and yield contributing parameters of BRRI dhan33 at 

Netrakona 47 

36 Performance of yield and yield contributing parameters of BINA dhan7 at 47 



IV 




Table No. 



Tittle 



Page 



Kumakhali 

37 Yield performance of BRRI varieties in different locations as affected by 

different method of urea application 48 

38 Performance of yield and yield contributing parameters of BRRI dhan28 48 

39 Performance of yield and yield contributing parameters of BRRI dhan29 48 

40 Performance of yield and yield contributing parameters of BRRI dhan50 49 

41 Field performance of the mechanical transplanter , Aus/201 1 49 

42 Information of the trial plots, Aman/201 1 50 

43 Field performance of the mechanical transplanter , Aman/201 1 51 

44 General information of Rice Transplanter trials during Boro/201 1 51 

45 Field performance of the mechanical transplanter , Boro/201 1 52 

46 Yield performance of BRRI varieties in different locations as affected by 

different method of transplanting 53 

47 Performance of yield and yield contributing parameters of BRRI dhan49 in 

different project locations 53 

48 Performance of yield and yield contributing parameters of BRRI dhan33 at 

Sadar, Netrakona 54 

49 Performance of yield and yield contributing parameters of BINA dhan7 at 

Kumakhali 54 

50 Field performance of the mechanical rice transplanter in both puddle and un- 

puddled condition 56 

51 Transplanting parameters of the mechanical transplanting in both puddled and 

un-puddled condition 56 

52 Yield in puddled and un-puddled conditions in three different locations 57 

53 Straw yield in puddle and un-puddle conditions in different three locations 57 

54 Yield and yield contributing parameters, Kumarkhali, Kushtia 58 

55 Yield and yield contributing parameters, Burichong, Comilla 58 

56 Yield and yield contributing parameters, Laksam, Comilla 59 

57 Input cost of rice production as affected by tillage for transplanting using 

mechanical rice transplanter 59 

58 Benefit-cost ratio (BCR) calculation 60 

59 Yield performance of BRRI varieties in different locations as affected by 

different method of transplanting 60 

60 Performance of yield and yield contributing parameters of BRRI dhan28 60 

61 Performance of yield and yield contributing parameters of BRRI dhan29 61 

62 Performance of yield and yield contributing parameters of BRRI dhan50 61 

63 RPM calculation of different shaft for power transmission 62 

64 Agronomic characteristic of seedling raised in different method 63 

65 Agronomic characteristic of seedling raised in different method 64 

66 Result of large scale validation trials of USG applicator 65 

67 List of large scale validation trials of rice transplanter 66 



v 




List of Figure 

Fig. No. Title Page 

1 Arrangement of the two skids driving wheel with line spacing 

2 Metering device with cups and plate arrangement 7 

3 Drive wheel of the applicator 7 

4 Front view of an individual lug 8 

5 Isometric view of lugs with drive wheel 8 

6 Side and isometric view of the granules tank 8 

7 Side view of the skid and furrow opener 9 

8 Side and front view of the output channel of the applicator 9 

9 Isometric and side view of the covering device 10 

10 Granules protecting mechanism 10 

1 1 Side and front view of granules protecting mechanism 10 

12 Front view of the handle holder 1 1 

13 Side view of the handle holder 1 1 

14 Complete side view of the applicator 1 1 

15 BRRI modified USG Applicator 12 

16 Metering plate of the modified applicator 13 

17 Side and isometric view of the granules tank 13 

18 Side view of the skid and furrow opener of the modified applicator 14 

19 Plastic made Skid of the modified applicator 14 

20 Plastic made drive wheel of the modified applicator 15 

21 Power transmission arrangement for strip tillage (side view) 29 

22 Tine arrangement for strip tillage 30 

23 Power transmission arrangement for strip tillage (top view) 30 

24 Complete view of the riding type rice transplanter drawing (Isometric view) 3 1 

25 Seedling raised on plastic tray 32 

26 Seedling raised on polythene sheet 32 

27 Complete view of the fabricated applicator 36 

28 Cone penetration resistance of clay type soil during transplanting, Kumarkhali 54 

29 Cone penetration resistance of clay loam soil during transplanting, Burichong 55 

30 Cone penetration resistance of sandy loam soil during transplanting, Laksam 55 

31 Mechanical rice transplanter operation in un-puddle and puddle fields 57 

32 Complete view of the drawing (Isometric view) 62 

33 Theoretical discussion session 64 

34 Hands on trining on tray preparation and seed sowing 64 

35 Practical discussion session 64 

36 Seedling raising on polythene sheet 64 



vi 




Appendices 

Appendix No. Title Page 

Appendix A Photographic view of USG and USG applicators 74 

Fig. Al. Available size of USG/UMG granules 74 

Fig. A2. USG granules with barb 74 

Fig. A3. BRRI modified USG Applicator 74 

Fig. A4. BRRI USG Applicator (l st version) 74 

Fig.A5. Three options in the main axle to adjust the width of the applicator 74 

Appendix B Photographic view of USG applicator trials in different locations during 

Aman/2010 75 

Fig. B 1 . Field trial in Rangpur, 2010 75 

Fig. B2. Field hial in Gazipur, 2010 75 

Fig. B3. Field hial in Kushtia, 2010 75 

Fig. B4. Field hial in Netrakona, 2010 75 

Appendix C Photographic view of USG applicator hials in different locations during 

Boro/201 1 76 

Fig. Cl. Field operation of USGA at Akkelpur, Rangpur yg 

Fig. C2. Field operation of USGA at Sutrapur, Rangpur 75 

Fig. C3. Field operation of USGA at Sadar, Kushtia yg 

Fig. C4. Field operation of USGA at Kumarkhali, Kushtia 75 

Fig. C5. Discussion with farmers at Baniachang, Habiganj -j^ 

Fig. C 6 . Field operation of USGA at Sadar, Habiganj 77 

Fig. C7. Field operation of USGA at BRRI R/S, Habiganj 77 

Fig. C 8 . Disscussion with farmers at Buricang, Comilla 77 

Fig. C9. Field operation of USGA at Laksam, Comilla 77 

Fig. C10. Discussion with farmers at Purbadhala, Netrakona 77 

Fig. Cll. Field operation of USGA at Sadar, Netrakona 77 

Fig. C12. Field operation of USGA at Paba, Rajshahi 77 

Fig. C13. Crop condition of USGA trial plot at Sadar, Netrakona 7 g 

Fig. C14. Crop condition of USGA trial plot at Purbadhala, Netrakona 7 g 

Fig. C15. Crop condition of USGA trial plot at Kumarkhali, Kushtia 7 g 

Fig. C16. Crop condition of USGA trial plot at Sadar, Kushtia 7 g 

Fig. C17. Crop condition of USGA trial plot at Baniacang, Habiganj 7 g 

Fig. C18. Crop condition of USGA trial plot at BRRI, R/S, Habiganj 7 g 

Appendix D Photographic view of USG Applicator trials in different locations during 

Boro/2012 79 

Fig. Dl. Field operation of USGA at Habiganj 79 

Fig. D2. Discussion with fai incrs at Kumarkhali 79 

Fig. D3. USGA distribution for large scale validation 79 

Fig. D4. Field operation of USGA at Netrakona 79 

Appendix E Photographic view of USG Applicator trials in different locations during 

Aman/2012 80 

Fig. El. Observing field operation of USGA 80 

Fig. E2. Field operation of USGA at Kumarkhali 80 

Fig. E3. Field operation of USGA at Habiganj 80 

Fig. E4. Field operation of USGA at Mithapukur 80 

Appendix F Photographic view of USG Applicator trials in different locations during 

Boro/2012 81 

Fig. Fl. Discussion with farmers at Laksam 81 

vii 




Appendix No. Title Page 

Fig. F2. Field performance test at Gazipur 8 1 

Fig. F3. Field operation at Kumarkhali 81 

Fig. F4. Field operation at Netrakona 8 1 

Fig. F5. Field operation at Habiganj 81 

Fig. F6. Field operation at Rangpur 81 

Appendix G Field operation of walking and riding type rice transplanter during Aus/201 1 82 

Fig.Gl :Field operation of walking type rice transplanter during Aus 2011 82 

Fig.G2: Operation of the riding type rice transplanter in dry condition 82 

Fig.G3: Field operation of the riding type rice transplanter during Aus 2011 82 

Appendix H Photographic view of rice transplanter trials during Aman/201 1 83 

Fig. Hl. Seedling raising on polythene sheet 83 

Fig. H2. Seedling raising on plastic tray 83 

Fig. H3. Discussion session on rice trasplanter 83 

Fig. H4. Seedling carrying in the field by rolling 83 

Fig. H5. Field operation in Sadar, Netrakona 83 

Fig. H6. Field operation in Kumaikhali, Kushtia 83 

Appendix 1 Photograph of rice transplanter ttials during Boro/2012 84 

Fig. 11 . Seedling raising on polythene sheet 84 

Fig. 12. Seedling raising on plastic tray 84 

Fig. 13. Field operation at Sadar, Netrakona 84 

Fig. 14. Discussion on rice trasplanter at Burichang 84 

Appendix J Photograph of rice transplanter ttials during Aman/2012 85 

Fig. J 1 . Preparation for seedling raining on polythene sheet 85 

Fig. J2. Seedling raining on polythene sheet 85 

Fig. J3. Dr. Wais Kabir, EC of BARC observing the field trial 85 

Fig. J4. Field trials at Laksam, Comilla 85 

Fig. J5. Crop cut at Kumarkhali, Kushtia 85 

Fig. J6. Field trials at Burichanj, Comilla 85 

Appendix K Operational cost of mechanical rice transplanter for puddled and un-puddled 

transplanting 86 

Table Kl. Fixed cost calculation 86 

Table Kl. Fixed cost calculation 86 

Appendix L Photographic view of field trials activities during Boro/2013 87 

Lig. Ll. Seedling raining on polythene sheet 87 

Lig. L3. Lield trials at Mithapukur, Rangpur 87 

Lig. L4. Before machine operation, discussion with fai'mcrs 87 

Lig. L5. Bed planting at Sadar, Rangpur 87 

Lig. L6. Lield trials at Habiganj 87 

Appendix M a. 3-D drawing view of different components for strip tillage arrangement in 

riding type rice transplanter 88 

Lig. M a l. Arrangement of l st stage of power transmission 88 

Lig. M a 2. Ideal sprocket 88 

Lig. M a 3. Arrangement of 2 nd stage of power transmission 88 

Lig. M a 4. Arrangement of 3 rd stage of power transmission 88 

Lig. M a 5. Tine arrangement for strip tillage 88 

b. Labrication view as par drawing for strip tillage arrangement in riding type 
rice transplanter 89 

Lig. Mbl. Power transmission arrangement form engine to l st shaft 89 

Lig. Mb2. Power transmission mechanism to different shaft 89 

viii 




Appendix No. Title Page 

Fig. Mb3. Chain tension mechanism with rotary picker ups and down 89 

Fig. Mb4. Strip tillage tine and shaft arrangement 89 

Appendix N Preconditions of USG applicator and rice transplanter operation in the field 90 

Appendix O Large scale validation trials of USG applicator during Boro/2013 91 

T able 0 1 . Large scale validation trials of USG applicator in Godagari 9 1 

Table 02. Large scale validation trials of USG applicator in Rangpur 91 

Table 03. Large scale validation trials of USG applicator in Burichang 92 

Table 04. Large scale validation trials of USG applicator in Purbadhala 93 

Table 05. Large scale validation trials of USG applicator in Netrakona 95 

Table 06. Large scale validation trials of USG applicator in Laksam 96 

Table 07. Large scale validation trials of USG applicator in Flobiganj 97 

Table 08. Large scale validation trials of USG applicator in Baniachang 98 

Table 09. Large scale validation trials of USG applicator in Kumerkhali 100 

Table 010. Large scale validation trials of USG applicator in Kushtia 102 

Table 011. Large scale validation trials of USG applicator in Paba 103 

Table 012. Large scale validation trials of USG applicator in Mithapukur 104 

Appendix P Large scale validation trials of rice transplanter during Boro/2013 108 

Table Pl: Large scale validation trials of Rice Transplanter during Boro/2013 108 



IX 




ABBREVIATION 



AAO 

AEO 

ATS 

BARC 

BAU 

BCR 

BARI 

BINA, 

BRRI, 

DAE 

DAP 

FMP 

FMPHT 

FAPAD 

HYV 

HQ 

MoA 

MTS 

MoP 

NATP 

NRM 

PIU 

PVC 

RCBD 

R/S 

TSP 

UAO 

UMG 

USG 

USGA 

ZnSo4 



Additional Agricultural Officer 
Agriculture Extension Officer 
Active Tillering Stage 
Bangladesh Agricultural Research Council 
Bangladesh Agricultural University 
Benefit-cost ratio 
Bangladesh Agricultural Institute 
Bangladesh Institute of Nuclear Agriculture 
Bangladesh Rice Research Institute 
Departmental of Agricultural Extension 
Di-ammonium Phosphate 
Farm Power and Machinery 

Farm Machinery and Postharvest Technology Division 

Foreign Aided Project Audit Directorate 

High Yielding Variety 

Head Quarter 

Ministry of Agriculture 

Maximum Tillering Stage 

Muriate of potash 

National Agricultural Technology Project 

Natural Resource Management 

Project Implementation Unit 

Polyvinyl Chloride 

Randomized Complete Block Design 

Regional Station 

Triple super phosphate 

Upazila Agriculture Officer 

Urea Mega Granule 

Urea Super Granule 

Urea Super Granule Applicator 

: zinc sulphate 



X 




Executive Summary 

USG Applicator: A manually operated USG applicator was designed and fabricated for two 
rows operation in the rice field at spacing of 20 cm x 20 cm. Depth of placement was 6-8 cm. It 
was modified as adjustable for line to line and plant to plant spacing of 18 x 20 cm, 20 x 20 cm 
and 22 x 20 cm. In the modified version, covering device was attached to the close vicinity of the 
dispensing path from 35 to 16 cm to overcome the problems of granules displacement due to 
water flow entering into the furrows. The drive wheel, skid, output channel, hopper and metering 
plate in the modified version were made of plastic. Therefore, the total weight of the modified 
applicator is reduced from 10 kg to 7.5 kg. The field capacity and dispensing efficiency of the 
modified applicator were found 32.5 decimal/hr and 99% respectively. The depth of USG 
placement was 6.6 cm in the field. In 18, 20 and 22cm adjustment of the applicator, 187, 168 and 
153 kg urea fertilizer per hectare was dispensed for 2.7 gm size granules in the field respectively 
whereas 168 kg is recommended. It was found in the study that USG applicator can save 7 man- 
day/ha compare to manual placing of USG. Another model of USG Applicator was designed and 
prototype was fabricated for mechanical transplanting field which is suitable for 30 cm line to 
line and 20 cm plant to plant spacing. A total of 19 research station based trials and 51 farmers’ 
field trials were conducted during Aman/10 (06), Boro/11 (13), Boro/12 (11), Aman/12 (11), 
Boro/13 (12), Aus/13 (2) and Aman/13 (15) seasons. During research station based trials in 
Aman/10, Average 35 decimal/hr field capacity was found whereas manual USG application 
capacity was 4.5 decimal/hr. Although yield and yield contributing characters was almost similar 
in all the treatments but USG gave around 0.5 t/ha yield advantages than prilled urea. However, 
there have no significant yields different between USG application by machine and hand. In three 
Aman seasons, a total of 32 trials were conducted including Aman/2013 throughout the project 
period. During field trials, average walking speed of the operator and field capacity was found to 
be 2.72 km/hr and 32.5 decimal/hr respectively. Average yield advantages were found to be in 
Aman season 0.35 t/ha for USG application by machine than prilled urea. In three Boro seasons, a 
total of 36 trials were conducted throughout the project period. During field trials, average 
walking speed and filed capacity was found to be 2.46 km/hr and 35.01decimal/hr respectively. 
Average yield advantages of USG application by machine was found to be 0.511 t/ha from 36 
trials in three different Boro seasons compared to prilled urea application. Under large scale 
validation trials, a total of 320 trials were conducted with the help of DAE. 

Rice transplanter: Two walking type and two riding type rice transplanter were collected and 
evaluated in different soil condition to identify the problems and develop troubleshooting 
mechanisam during field operation. In research station based trials, the field capacity of walking 
and riding type transplanter was found to be 37.5 and 90 decimal/hr. The percent of total missing 
hills were 17.5 and 15%. A total of 08 research station based trials and 66 farmers field based 
trials were conducted during the project period whereas 01, 11, 13, 01, 11, 21, 02 and 14 trials 
were conducted during Aus/11, Aman/11, Boro/12, Aus/12 , Aman/12, Boro/13, Aus/13 and 
Aman/13 season respectively. It was observed from 74 trials that mechanical transplanting gave 
more yield advantages compare to manual transplanting resulted of higher productive tiller as 
well as higher grains/m 2 . Average yield advantages in Aman and Boro seasons were 0.12 and 
0.35 t/ha respectively. Average field capacity and transplanting speed of the walking type 
transplanter were found to be 39.42 decimal/hr and 0.67 m/s respectively. Total percentages of 
missing hills considering missing, floating, buried and damage hills were 15.43% whereas 10.5, 
19.0 and 16.8% were found in Aus, Aman and Boro seasons respectively. A total of 35 large 
scale validation trials of rice transplanter were conducted during the project period. Field trials of 
rice transplanter also conducted to evaluate the field performance in both puddled and un-puddled 
conditions during Aman/2012 season. Yield and yield contributing characters have no significant 
different in puddled and un-puddled field. BCR of rice production under puddled and un-puddled 
conditions gave 1.49 and 1.56 respectively. 

An experiment on seedling raising technique was conducted during Boro 2010 and Boro 2012 
seasons in BRRI, Gazipur. A total of fourteen treatments combing with different seed covering 
materials and dry and sprouted seed were used. The highest seedling strength was found for 
Frame+ dry seed+ soil (227.22) treatment followed by Dry seed+ (Soil+ cow dung) + Sawdust 
treatment. In Boro 2012 season, the highest no. of seedling per square centimeter was found for 
Sprouted+ Soil + Soil (4.25) treatment followed by Frame+ Sprouted+ Soil. Treatment T 9 
(Sprouted+ Soil + Soil) seedling is more suitable for machine transplanting. A total of 1 1 hands 
on training and 01 research workshop were conducted with different categories of farmers, 
manufacturer and traders. Information regarding developed technology was disseminated to the 
different stakeholders and recommendations were drawn for future research. 
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7. Justification of undertaking the sub-project 

a. Justification for USG Applicator 

Urea is one of the major essential elements of plant. The plant takes nutrient available in 
the root-zone as food for growth and increase yield. The aim of applying fertilizer to the 
root-zone is for the efficient use by the plant. Farmers of Bangladesh, use prilled urea as a 
source of nitrogen of which major portion is imported at the expense of hard earning 
foreign currency. In conventional practice, the field efficiency of prilled urea is very low. 
The efficiency of granular urea is more than prilled urea. On the basis of size and weight, 
there are three kinds of granular urea e.g. 90 gm. 1.8 gm and 2.7 gr. The 90 milligram 
weight granule is known as urea super granule (USG). Three USG are used in one place 
for Boro rice and 2 nos. for Aus and Aman rice. Another two types of granules (1.8 gm 
and 2.7 gm) are known as urea mega granule (UMG). For Aus and Aman rice cultivation, 
one UMG of 1.8 gm and 2.7 gm are used in one place respectively. Deep placement of 
urea super granules in transplanted rice is an agronomically efficient and environmentally 
safe as compared with the traditional application method of prilled urea. 

The proper deep placement of USG decreases urea-N losses, improves N availability 
to rice plants and eventually helps to increase grain yields significantly, especially at N 
rates that small rice farmers can afford. However, the deep placement of USG by hand is 
a slow hazardous field operation and requires too much labor. About 6-8 workday/ha is 
required for manual placement of USG in rice transplanted field. Due to labor 
intensiveness and drudgery of placing, USG adoption by rice farmers has become a 
limiting factor. So a mechanical device has been considered a demand led solution of the 
problems of manual application as well as to improve the work efficiency of labor. 
Applicators of IFDC, IRRI and Chinese model have been tested at BRRI in 1998. All 
these are found ineffective in the field and do not push the USG inside the soil surface. 
On the other hand, metering device and skidding mechanism do not work properly and 
leads to miss the pickup of USG from the hopper resulting missing placement in the field. 
Under the proposed plan, a new USG applicator will be designed, fabricate, validated in 
the farmers field to overcome existing problem of manual placing of USG/UMG. 

b. Justification for rice transplanter 

Due to high cropping intensity, there is a very limited time between harvesting of one 
crop and sowing/transplanting of the next one. Transplanting and harvesting of crops are 
the most important agricultural operations which demand considerable amount of labor. 
The total labor requirement for rice production in 1 hectare of land was 156.2 man-days 
of which 44.5 man-days were consumed by seeding raising and transplanting which is 
28.24% of the total labor requirement (Rahman, 1997). For manual transplanting in rows 
approximately 400 man-hr/ha labor is required which is roughly 30% of the total labor 
requirement for rice production (Islam, 1998). The yield loss due to delayed planting 
were 60.0, 55.4 and 9.0 kg per ha/day in the Boro, Aman and Aus seasons, respectively 
(Satter, 1999). 

Shortage of labor and draught power in agriculture has become serious problem during 
peak period of planting and harvesting. In this context, farm mechanization with small, 
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low cost and easily operable farm machinery could lead to make cultivation more 
profitable and to maximize production. 

Shortages of human labour, farmers are compelled to practice delayed planting which 
results in yield loss. It is therefore essential to adopt the mechanical transplanter to ensure 
the timeliness in planting. So far, no meaningful attempt has been made to adopt the rice 
transplanter at farmers' field. Under the proposed plan, 4-row walking type and a 6-row 
riding type rice transplanter will be collected, modified and tested it in the FMPHT 
workshop for Bangladesh context and tested in the research field. 

Power transplanters were manufactured and marketed in Japan since 1965 (Miura, 1966). 
A two-row Japanese rice transplanter (AP200) is almost 20 times faster than hand 
transplanting method and capable of transplanting rice seedling with almost 100% 
accuracy and negligible missing hills. It needs to rise seeding in trays adaptable for 15-18 
days old seedlings. The seedling height, density and soil thickness in seed tray is very 
important for mechanical transplanting. The seedling height should be 120 mm with 3-4 
leaves, 2-4 seedling per square cm and a 2-2.5 cm soil thickness are appropriate for 
mechanical transplanting. If adequately introduced it may be an appropriate rice 
transplanting technology for the farmers of the country. Therefore, test and adaptation of 
mechanical rice transplanter having faster work rate is essential. 

8. Sub-project objectives 

• To design and development of user friendly manually operated USG applicator 

• To modify and improvement of rice transplanter 

• To validate and adoption of the developed technology to the end users 

• To increase labor efficiency and reduce human drudgery 

• To reduce turn-around time and increase the cropping intensity 

9. Methodology 

i. Approaches 

a. Approaches for USG Applicator 

USG applicator was designed for two rows application of fertilizer in a single pass using 
AutoCAD drawing tools. According to design, prototype was fabricated in the research 
workshop and tested in the lab and BRRI research fields. During test, problems regarding 
USG dispensing efficiency, USG clogging, furrow opening & covering and depth of 
placement of USG were collected for further improvement of the applicator. Research 
station based trials were conducted of the improved applicator. After rectification of the 
problems that was identified during research based trials, field trials were conducted in 
the fanners’ field. Improved applicator were procured and distributed in the project 
locations for large scale validations. 
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b. Approaches for rice transplanter 

Two walking and two riding type’s rice transplanter were collected as per Govt. 
Procurement rule. Seedling raising techniques were developed for rice transplanter 
before field trials. Research station based trials were conducted to identify the operational 
conditions, machine performance in terms of field capacity, fuel consumptions, spacing of 
transplanting, missing hills, number of seedling per hills etc. Hands on training on 
seedling raising were conducted in the farmers’ condition for field trials of mechanical 
rice transplanter. Field trials of mechanical rice transpolanter were conducted in the 
farmers’ field using the fartners’ raised seedling. Studies on un-puddle transplanting were 
also conducted with mechanical rice transplanter. On the basis of finding from field trials, 
modifications of riding type’s rice transplanter were conducted. 

c. Project locations 

Considering high cropping intensity, accessibility, scarcity of farm labor, rice-wheat-rice 
cropping pattem and soil type, project locations were selected at different locations of the 
country namely Rajshahi, Rangpur, Kushtia, Comilla, Habigonj and Netrakona districts. 
Two upazila from each district was selected with the help of DAE to implement the 
project activities. Name of upazila are Paba and Godhagari of Rajshahi, Sadar and 
Mithapukur of Rangpur, Sadar and Kumarkhali of Kushtia, Laksam and Burichong of 
Comilla, Sadar and Baniachong of Habiganj, Sadar and Purbadhala of Netrakona. 

d. Site selection 

USG applicator prototype fabrication as per design was conducted in BRRI research 
workshop. After research based trials, Design of USG applicator was finalized and 
prototype was fabricated in the workshop and provided to the manufacturer. 

Experimental trials were conducted in the BRRI HQ and BRRI R/S research farm to 
evaluate the USG applicator and rice transplanter. Validation trials and large scale 
validations were conducted in the project locations in farmers’ field. Progressive farmers 
and representative field was selected with help of DAE considering the ease of 
accessibility, irrigation facility and farmers interest. At least one bigha of land for both 
USG applicator and rice transplanter evaluation was selected. 



e. Seasons and number of trials 
USG Applicator 



Season 


No. of trials 


Comments 


Aman/2010 


06 


Research trials 


Boro/2011 


13 


Research trials 


Boro/2012 


11 


Validation trials 


Aman/2012 


11 


Validation trials 


Boro/2013 


12 


Validation trials 


Boro/2013 


316 


Large scale validation trials 


Aus/2013 


2 


Validation trials 


Aman/2013 


15 


Validation trials 
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Rice transplanter 



Season 


No. of trials 


Comments 


Aus/201 1 


01 


Research trials 


Aman/2011 


11 


Research and Validation trials 


Boro/2012 


13 


Research and Validation trials 


Aus/2012 


01 


Validation trials 


Aman/2012 


11 


Validation trials 


Boro/2013 


21 


Large scale validation trials 


Aus/2013 


02 


Validation trials 


Aman/2013 


13 


Validation trials 


Boro/2013 


04 


Trials for un-puddled condition 


Boro/2013 


47 


Validation trials 
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ii. Details methodology 
I. Methodology for USG Applicartor 

a. Design and development of USG Applicator 
Available size of urea granule and recommended dose 

On the basis of size and weight, granules urea becomes different. Based on size and 
weight, different urea granules are shown in Appendix-A (Fig. Al). 

• 0.9 gm wt. (width: 15 mm and height: 11 mm) granule known as urea supper granule 
(USG). Three USG are used in one place for Boro rice and 2 nos. for Aus and Aman rice. 

• 1.8 gm (width: 18 mm and height: 13 mm) and 2.7 gm wt (width: 20 mm and height: 
14 mm) granule known as urea mega granule (UMG). For Aman and Boro rice 
cultivation, one UMG of 1.8 gm and 2.7 gm are used in one place respectively. 

Constraint to design USG applicator 

Shape of the granule is important to design the metering device. Because of oval shape of 
the granule with barb that makes bridge in the tank (Appendix-A, Fig. A2). Soil condition 
is another constraint to design an applicator because of different in different locations. 

Materials and Method 

• MS sheet, flat bar, angle bar, shaft bar, GI pipe, Nuts and Bolts and Granular urea 

• Design the applicator using AutoCAD Program and a Prototype was fabricated in the 
FMPHT divisional research workshop. 

Design considerations of the applicator 

The applicator was designed using the following design considerations. 

• Line to line and plant to plant spacing should be 20 cm 

• Depth of placing should be 6-8 cm 

• The applicator should be simple and easy both in operation and maintenance 

• Locally available materials should be used to minimize the fabrication cost. 

• Application capacity should be accepted by the farmers 

• During operation, it should be trouble free. 

Design 

Width of the applicator 

The applicator was designed for double row operation considering 20 cm line to line 
spacing thus distance between two skids is 40 cm (center to center). By single pass of the 
applicator, 80 cm effective width is covered (Fig. 1). 

Metering device 

Cup type metering device was utilized to collect USG/UMG from tank and dispense to 
the output channel. The diameter of the metering plate was 18.12 cm. Five cups were 
used in each round plate considering the diameter of the drive wheel. Diameter and depth 
of the holes of the cup were maintained 1.9 cm and 0.6 cm respectively based on size and 
diameter of the granules (Fig. 2). Every cup was assembled in the metering plate at 5 
degree inclined towards forward direction for easy collection of UMG from tank. 
Metering device was connected directly to the drive wheel. 
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Fig 1. Arrangement of the two skids driving wheel with line spacing 




Fig 2. Metering device with cups and plate arrangement 



Drive wheel 

Designed diameter of the drive wheel was 63.69 cm considering the 200 cm periphery of 
the drive wheel. So, by one rotation, it covered 200 cm horizontal distance (Fig. 3). 
Metering device of the applicator also completed one rotation with one rotation of the 
drive wheel because of direct coupling. Five cups were assembled into the metering plate. 
As a result, 5 granules were collected from tank and dispensed in 200 cm distance with 
one rotation of the metering device that was made 40 cm spacing between granule to 
granule (Fig. 3). 

Lugs of the drive wheel 

Lugs were used in the drive wheel to develop traction during field operation. The amount 
of traction was directly related with the length and width of the lug, soil condition and 
weight of the applicator. Optimum size (width=4.25 cm and height=5.0 cm) was 
determined by trial error basis considering the different soil condition and weight of the 
applicator (Fig. 4). A total of 20 lugs were used for smooth operation of the applicator in 
the fields (Fig.5). 
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Fig 4. Front view of an individual lug Fig 5. Isometric view of lugs with drive wheel 
USG/UMG granules Tank 

Granules holding tanks of the applicator were designed to supply the granules to the cups 
of the metering device properly considering the angle of repose of the USG granules. 
Angle of repose of the USG granules (2.7 gm size) was found 30 degree. 




Fig 6. Side and isometric view of the granules tank 



The angle of inclination and length of the sliding side, height and width of the tank was 
46 degree, 22 cm, 18 cm and 15 cm respectively (Fig. 6). The middle edge of the granules 
influenced the angle of repose positively. 
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Skid and Furrow opener 

Penetration of the applicator was protected due to use of skid and helps to skidding. 25 
degree skidding angle was used in the apex of the skid (Fig. 7). The size of the skid was 
designed based on cone penetration resistance of the soil. Length and width of the skid 
was critically selected 72.00 and 12 cm respectively. So, area of skid was found 864 cm 2 
that could resist the penetration of the applicator in different soil conditions. Furrow 
opener of the applicator was connected at the bottom of the skid maintaining the sliding 
angle 26 degree. 




Fig 7. Side view of the skid and furrow opener 

Height (6.0 cm) and length (12.0 cm) of the sliding side of the furrow opener was 
designed in such way that the granules dispensed easily to the field without clogging and 
protected muddy soil from entering into the opener (Fig. 7). 

Output channel 

Output channel of the applicator was connected to granule tank and furrow opener that 
conveyed the collected granules to the field (Fig. 8). Changing the height of the furrow 
opener maintaining the 26 degree sliding angle (Fig. 7), depth of granule placement can 
be changed. The lower part of the channel was connected to skid with a rectangular 




9 



Covering mechanism 

Simple technique was exercised to cover the furrow as well as dispensed granules. 
Additional plate as per designed shown in the figure was assembled as covering device at 
the rear of the skid. Depth of the covering device was maintained 4.5 cm by inclining in 
three stages which was shorter than the depth of USG placement into the soil (Fig. 9). As 
a result, the placed granules were not disturbed by the covering device. 




Fig 9. Isometric and side view of the covering device 
Granules protecting mechanism 

Spring and cantilever type arrangement was applied to protect the granules dispensing 
from tank in between gaps of the two cups (Fig. 10 & 11). When one cup collected 
granule and moved forward with the rotation of the drive wheel then door was opened 
before reaching the next cup of the metering device. This applied mechanism protects the 
granules with the apex of the plate. When a cup was entered into the granules tank, the 
lever was moved downward with the pressure of the cup and again backed to the original 
position after forward motion of the cup. Soft spring was utilized to avoid the heavy 
friction between cups and lever. 




Fig 10. Granules protecting mechanism Fig 11. Side and front view of granules 

protecting mechanism 
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Handle holder 

Simple cantilever type handle holder was designed for the handle on the skid at 20 cm 
distance from end of the skid. There were five options to change the height of the handle 
as suited by the height of the operator. 




Total height of the holder from bottom of the skid, spaced between two levers, width of 
the lever, hole diameter and distance between two holes were made use of 12.5, 2.0, 2.0, 
0.75 and 2.00 cm respectively (Fig. 12 & 13). 

Complete view of the applicator 

The complete view of the applicator that was designed using AutoCAD engineering tools 
mentioned below as side projection (Fig. 1 4). 




Fig 14. Complete side view of the applicator 
Performance test of the applicator 

BRRI USG applicator was tested using urea mega granules (UMG: 2.7gm) in both 
laboratory and field condition to observe the performance. During test, the following data 
were collected: 

• USG/UMG dispensing efficiency (%) 

• Accuracy of placement between rows (%) 

• Depth of placement (cm) 

• Walking speed (km/hr) 

• Field capacity (ha/hr) 
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b. Improvement ofBRRI USG Applicator 

BRRI USG applicator was re-designed for incorporating the adjustable mechanism with 
the facility of 18, 20 and 22 cm line to line spacing transplanted rice field. To reduce the 
total weight of the applicator, skid and drive wheels are converted from metallic to plastic 
materials. Prototype was fabricated in the Farm Machinery and Postharvest Technology 
(FMPHT) divisional research workshop. Design the modified applicator using AutoCAD 
Programming tools and Prototypes was fabricated in the FMPHT divisional research 
workshop. 

Design considerations for improvement of the BRRI USG Applicator 

Improvement was done on the adjusting mechanism of the applicator. During design, the 
following criteria were collected: 

• Ease of adjusting 

• Ease of operations 

• Minimum time of adjusting 

Skid, covering mechanism and drive wheel of the USG Applicator were re-designed for 
plastic materials and converted from metallic to plastic materials. During design, the 
following criteria were taken in consideration: 

• Enough strength for muddy soil 

• Ease of operations 

• Properly coverage of the dispensed granules 

Performance test of the improved applicator 

Improved prototypes of BRRI USG applicator was tested using urea mega granules 
(UMG: 2.7gm) in both laboratory and field condition to observe the performance. During 
test, the following data were collected: 

• USG/UMG dispensing efficiency (%) 

• Depth of placement (cm) 

• Accuracy of placement between rows (%) 

• Walking speed (km/hr) 

• Field capacity (ha/hr) 

Design of the improved applicator 

The applicator was designed with the help of AutoCAD engineering tools considering the 
design consideration. The complete design view of the modified version is given in Fig. 



15. 




Fig. 15. BRRI modified USG Applicator 
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Metering device 

In both l st and modified version of the applicator, cup type metering device was used to 
collect USG/UMG from tank and dispense to the output channel. The outer diameter of 
the metering plate is 17.9 cm. Five cups is used in each round plate considering the 
diameter of the drive wheel. Diameter and depth of the holes of the cup were maintained 
2.0 cm and 0.5 cm respectively based on size and diameter of the granules (Fig. 16). 
Metering device was connected directly to the drive wheel. 




Fig. 16. Metering plate of the modified applicator 



Granule tank 

Granules holding tanks of the applicator were designed to supply the granules to the cups 
of the metering device properly considering the angle of repose of the USG granules. 
Angle of repose of the USG granules (2.7 gm size) was found 30 degree. The angle of 
inclination and length of the sliding side, height and width of the tank was 46 degree, 22 
cm, 18 cm and 15 cm respectively (Fig. 17). Granule tank is same in both type 
applicators. 




Fig 17. Side and isometric view of the granules tank 



Skid 

Penetration of the applicator was protected due to use of skid and helps to skidding. As 
per design, drive wheel and skid was made by plastic materials. In the first version, 
metallic skid was used for operating in the muddy filed. Total weight was more, size was 
large and fabrication in the workshop was difficult of the skid of l st version. The skid was 
re-designed based on cone penetration resistance of the soil. Length of the skid was 
reduced critically from 100.00 cm to 81.00 (Fig. 18). 
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Fig 18. Side view of the skid and furrow opener of the modified applicator 

29 degree skidding angle was used in the apex of the skid. Furrow opener of the 
applicator was connected at the bottom of the skid maintaining the sliding angle 31 
degree. Height (6.0 cm) and length (12.0 cm) of the sliding side of the furrow opener was 
designed in such way that the granules dispensed easily to the field without clogging and 
protected muddy soil from entering into the opener (Fig. 18). 

Furrow covering mechanism 

Additional plate was added as covering device at the rear of the skid in the first version. 
Depth of the covering device was maintained 4.5 cm which was shorter than the depth of 
USG placement into the soil. As a result, the placed granules were not disturbed by the 
covering device. But there was problem of entering water into the furrow before covering. 
The water flows displaced the placed granules before covering. Considering this problem, 
covering device was used at the vicinity of the granule dispensing path. The distance 
between covering device and granule dispensing path is 16.0 cm which was 35.0 cm in 
the first version. As a result, dispensing granule is not displaced from the point by 
counter water flow. 




Fig 19. Plastic made Skid of the modified applicator 

Driving wheel 

As per design, drive wheel was made by plastic materials. The comparative view of the 
drive wheels is given as follows. Because of plastic conversion, it is easy to fabrication, 
more durable and less weight compare to metallic one which untimely helps to reduce 
total weight of the applicator (Fig. 20). 
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Fig 20. Plastic made drive wheel of the modified applicator 
Fabrication of the applicator 

As per design, the applicator was assembled in the divisional workshop. Total weight of 
the applicator was reduced from 10.0 kg to 7.5 kg. As a result, it was found suitable to 
carry to the field, turning at the end of field and operating in the muddy field. Complete 
views of the modified and lst version of applicator are shown in Appendix-A, Fig A3 & 
A4. 

Applicator operation 

There have three options to adjust the spacing of the applicator considering the line to line 
distance of the transplanted rice. Two nuts of the main axle, four nuts of the frame and 
two nuts of the handle have to be adjusted among the three options of 18 cm, 20 cm or 22 
cm considering the existing line spacing of the transplanted rice before field operation 
(Appendix-A and Fig. A5). 

Handle height also have to be adjusted in such way that the operator feels comfort to 
operate the applicator and covering device remain in contact with the soil horizontally. It 
is always operated by pushing force. If it is pulled during operation, the dispensed 
channel becomes blocked by muddy soil. As a result, granule will not be placed. 



c. Research station based trials of USG Applicator during Aman/2010 

BRRI USG applicator (fixed model), USG and prilled urea, scale, rope, tape, stopwatch, 
calculator, weight balance etc were used during the study. 

• Varieties : BRRI dhan49 and BRRI dhan33 

• Seedling age : 35 to 40 days at transplanting time 

• Spacing: 20x20 cm 

• Size of USG =1.8 gm (mega size) 

• Date of USG application : After 7-10 days of transplanting 

During performance study in different locations, the following treatments were applied: 

• Ti = USG application in the field by USG applicator 

• Ti = USG application in the field manually 

• T 3 = Prilled urea application by hand broadcasting 
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Design: RCBD 

Fertilizer does in terms of USG was same for T 1 and T 2 . Prilled urea was broadcasted in 
T 3 by hand on the basis of BRRI recommendation dose. Others fertilizer and management 
practices was the same for all treatments. 

Data were collected 

• Time required to apply urea in the field (hr/ha) for all treatments 

• Capacity of BRRI USG applicator and manual application of USG 

• Plant height and tiller no at ATS, MTS and MS 

• Uniformity of the plants height 

• Yield and yield components 

Season: Aman, 2010 
Location/site 

Total number of 6 field trails was conducted in BRRI research farm, Gazipur and BRRI 
regional station of Kushtia, Rajshahi, Rangpur, Comilla and one in fanner’s field of 
Netrakona to observe the field performance of the applicator. 



Table 1. General information of the experimental plots, Aman/2010 



Location 


Variety 


Area 




Fertilizer rate (kg/ha) 




D/T 


D/USG 


Date of 






(decimal) 


TSP 


MP 


Gyp. 


Znso^ 


Prilled 

Urea 


USG 




App. 


harvesting 


BRRI R/S, 
Kushtia 


BRRI 

Dhan49 


35 


52 


60 


35 


5 


210.0 


118.0 


24/07/10 03/08/10 


29/11/10 


BRRI R/S, 
Rajshahi 


BRRI 

Dhan49 


36 


62 


80 


45 


5 


172.0 


118.0 


05/08/10 16/08/10 


15/11/10 


BRRI, 

Gazipur 


BRRI 

Dhan49 


65 


76 


90 


45 


5 


172.0 


118.0 


10/08/10 22/08/10 


25/11/10 


Netrakona 


BRRI 

Dhan33 


80 


65 


70 


40 


10 


170.0 


118.0 


10/08/10 23/08/10 


10/11/10 


BRRI R/S, 
Comilla 


BRRI 

Dhan49 


35 


75 


100 


60 


10 


210.0 


118.0 


20/08/10 30/08/10 


01/12/10 


BRRI R/S, 
Rangpur 


BRRI 

Dhan49 


35 


80 


100 


60 


10 


175.0 


118.0 


14/08/10 25/08/10 


30/11/10 



d. Field trials of USG Applicator during Boro/2011 

BRRI USG applicator (fixed model), USG and prilled urea, scale, rope, tape, stopwatch, 
calculator, weight balance etc were used during the study. 

• Varieties : BRRI dhan49 and BRRI dhan33 

• Seedling age : 35 to 40 days at transplanting time 

• Spacing: 20x20 cm 

• Size of USG = 2.7 gm (mega size) 

• Date of USG application : After 7-10 days of transplanting 
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Treatments 

During performance study in different locations, the following treatments were applied: 

• Ti = USG application in the field by USG applicator 

• T 2 = USG application in the field manually 

• T 3 = Prilled urea application by hand broadcasting 

Design: RCBD 

Fertilizer does in terms of USG was same for T 1 and T 2 . Prilled urea was broadcasted in 
T 3 by hand on the basis of BRRI recommendation dose. Others fertilizer and management 
practices was the same for all treatments. 

Data were collected 

• Time to apply urea fertilizer/USG in the plot (hr/ha) for all treatments 

• Capacity of BRRI USG applicator and manual application of USG 

• Yield and yield components 

Season: Boro, 2011 
Location/site 

Total 13 field trials were conducted in different lactations of the country during 
Boro/2011 season. Among these, 12 field trails was conducted in the farmer’s field and 
one experiment was in BRRI R/S, Habiganj. The locations were Rajshahi (Khasba, Paba), 
Rangpur (Sutrapur and Akkelpur, Sadar), Kushtia (Baria, Sadar and Tarapur, 
Kumarkhali), Comilla (Kharataiya, Burhicang and Narpati, Laksam), Habigonj (Richi, 
Sadar and Cturango-rayer-para, Baniacang) and Netrakona (Challisha, Sadar and 
Gohalakanda, Purbadhala). 



Table 2. General information of the experimental plots, Boro/2011 



Location 


Variety 


Area 

(decimal) 






Fertilizer rate 
(kg/ha) 




D/T 


D/USG 

App. 


Date of 
harvesting 








TSP 


MP 


Gyp. 


Znso^ 


Prilled 

Urea 


USG 








Sadar, 

Kushtia 


BRRI 

Dhan29 


100 


100 


120 


70 


15 


285 


168 


30/12/10 


10/01/10 


07/05/1 1 


Kumaikhali 

Kushtia 


BRRI 

Dhan29 


60 


100 


120 


70 


15 


285 


168 


04/01/11 


11/01/11 


15/05/11 


Sadar, 

Habiganj 


BRRI 

Dhan29 


40 


90 


100 


60 


12 


280 


168 


10/01/11 


19/01/11 


15/05/11 


Baniacang 

Habiganj 


BRRI 

Dhan29 


33 


90 


100 


60 


12 


280 


168 


02/02/11 


14/02/11 


09/05/1 1 


BRRI R/S 
Habiganj 


BRRI 

Dhan29 


24 


90 


100 


60 


12 


280 


168 


10/01/11 


20/01/11 


10/05/1 1 


Burhicang 

Comilla 


BRRI 

Dhan29 


32 


110 


125 


75 


18 


340 


168 


28/01/11 


15/02/11 


18/05/11 


Laksam 

Comilla 


BRRI 

Dhan29 


35 


110 


125 


75 


18 


340 


168 


27/01/11 


09/02/11 


19/05/1 1 


Sadar 

Rangpur 


BRRI 

Dhan28 


33 


100 


120 


65 


15 


280 


168 


25/01/11 


05/02/11 


20/05/1 1 
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Location 


Variety 


Area 

(decimal) 






Fertilizer rate 
(kg/ha) 




D/T 


D/USG 

App. 


Date of 
harvesting 








TSP 


MP 


Gyp. 


Znso^ 


Prilled 

Urea 


USG 








Sadar 

Rangpur 


BRRI 

Dhan29 


33 


100 


120 


65 


15 


280 


168 


24/01/11 


06/02/11 


21/05/11 


Sadar 

Netrakona 


BRRI 

Dhan29 


33 


100 


120 


70 


15 


285 


168 


13/01/11 


25/01/11 


27/05/1 1 


Purbadhala 

Netrakona 


BRRI 

Dhan29 


33 


100 


120 


70 


15 


285 


168 


25/01/11 


05/02/11 


01/05/11 


Paba 

Rajshahi 


BRRI 

Dhan29 


33 


100 


120 


75 


18 


300 


168 


12/02/11 


24/02/11 


12/05/1 1 



e. Field trials of USG Applicator during Boro/2012 
Same as Boro/2011 except following 

• Varieties : BRRI dhan29 and BRRI dhan28 

• Seedling age : 40 to 45 days at transplanting time 

Location/site 

Total number of 10 field trails was conducted in different location to observe the field 
performance of the applicator. The locations were Kumarkhali, Kushtia (01); Sadar, 
Netrakona (01); Laksam, Comilla (01); Purbadhala, Netrakona (01); Burichang, Comilla 
(01); Sadar, Habiganj (01); Sadar, Rangpur (01); Paba, Rajshahi (01); Godagari, Rajshahi 
(01); Mithapukur, Rangpur (01). 



Table 3. General information of the experimental plots, Boro/2012 



Location 


Variety 


Area 

(decimal) 


Prilled Urea 
(kg/ha) 


USG 

(kg/ha) 


D/T 


D/USG 

App. 


Date of 
harvesting 


Kumarkhali 

Kushtia 


BRRI Dhan29 


20 


270 


167.5 


12/01/12 


16/01/12 


23/05/12 


Sadar 

Netrakona 


BRRI Dhan29 


50 


270 


164.0 


17/01/12 


24/01/12 


18/05/12 


Laksam 

Comilla 


BRRI Dhan28 


30 


250 


164.0 


18/01/12 


29/01/12 


05/05/12 


Purbadhala 

Netrakona 


BRRI Dhan29 


20 


270 


168.0 


30/01/12 


30/01/12 


1 1/05/12 


Burichang 

Comilla 


BRRI Dhan29 


20 


270 


167.0 


01/02/12 


08/02/12 


15/05/12 


Sadar 

Habiganj 


BRRI Dhan29 


50 


270 


169.0 


15/02/12 


24/02/12 


20/05/12 


Sadar 

Rangpur 


BRRI Dhan29 


30 


270 


162.8 


10/02/12 


14/02/12 


24/05/12 


Paba 

Rajshahi 


BRRI Dhan29 


20 


270 


168.0 


11/02/12 


16/02/12 


05/05/12 


Godagari 

Rajshahi 


BRRI Dhan28 


20 


250 


165.0 


18/01/12 


24/01/12 


06/05/12 


Mithapukur 

Rangpur 


BRRI Dhan28 


20 


250 


164.0 


05/02/12 


13/02/12 


24/05/12 
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/. Field trials of USG Applicator during Aman/2012 

Plastic version of USG Applicator was used to conduct the field trials in different project 
locations during Aman/2012 season. 30-35 days older seedling was used in this 
experiment. Land was prepared and leveled by power tiller. After land preparation, the 
field was kept two days for soil settlement and transplanting. 0.5 cm standing water was 
maintained during field operation. After 3-4 days of transplanting, field trials were 
conducted. Treatments were Ti= USG application by machine and T 2 =Prilled urea 
application. In both treatments, fertilizer except urea, irrigation, crop management 
practices were same. . In case of USG application, 20x20 cm spacing was used to conduct 
the trials whereas fanner’s practices were used for prilled urea application. 

USG Applicator, USG, scale, rope, tape, stopwatch, calculator, weight balance etc were 
used during the study. 

• Varieties : BRRI dhan49, BRRI dhan33 and BINA dhan7 

• Seedling age : 30-35 for transplanting 

• Spacing: 20 x20 cm for machine and farmers practices for prilled urea. 

Data were collected 

• Performance parameters of the USG Applicator 

• Yield and yield components 

Season: Aman/2012 
Location/site 

Total number of 11 field trails was conducted in different location to observe the field 
performance of the mechanical rice transplanter. The locations were Laksam , Comilla; 
Burichang, Comilla; Nakla, Shrerpur; Sadar, Kushtia; Kumarkhali, Kushtia; Purbadhala, 
Netrakona; Sadar, Netrakona Sadar, Rangpur; Mithapukur, Rangpur; Sadar, Habiganj and 
BRRI, Gazipur. 

Table 4. General information of the field trials during Aman/2012 



Place 


Variety 


Area 

(decimal) 


Date of 
transplanting 


DateofUSG 

application 


Date of 
harvesting 


Laksam, Comilla 


BRRI dhan49 


33 


15/7/12 


19/7/12 


03/11/12 


Burichang, Comilla 


BRRI dhan49 


35 


17/7/12 


20/7/12 


04/11/12 


Nakla, Shrerpur 


BRRI dhan49 


29 


25/7/12 


28/7/12 


05/11/12 


Sadar, Kushtia 


BRRI dhan49 


26 


28/7/12 


30/7/12 


06/11/12 


Kumarkhali Kushtia 


BINAI dhan7 


39 


30/7/12 


31/7/12 


05/11/12 


Purbadhala, Nctrakona 


BRRI dhan49 


32 


02/08/12 


03/08/12 


11/11/12 


Sadar, Netrakona 


BRRI dhan33 


41 


02/08/12 


04/08/12 


01/11/12 


Sadar, Rangpur 


BRRI dhan49 


33 


05/08/12 


07/08/12 


12/11/12 


Mithapukur, Rangpur 


BRRI dhan49 


37 


05/08/12 


08/08/12 


12/11/12 


Sadar, Habiganj 


BRRI dhan49 


26 


05/08/12 


09/08/12 


13/11/12 


BRRI, Gazipur 


BRRI dhan49 


33 


08/08/12 


10/08/12 


14/11/12 
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g. Field trials of USG Applicator during Boro/2013 

Plastic version of USG Applicator was used to conduct the field trials in different project 
locations during Boro/2013 season. 22 to 28 days old seedling with 3-4 leaves was used 
in this experiment. Land was prepared and leveled by power tiller. After land preparation, 
the field was kept two days for soil settlement and transplanting. 0.5 cm standing water 
was maintained during field operation. After 3-4 days of transplanting, field trials were 
conducted. Treatments were Ti= USG application by machine and T 2 =Prilled urea 
application. In both treatments, fertilizer except urea, irrigation, crop management 
practices were same. . In case of USG application, 20x20 cm spacing was used to conduct 
the trials whereas fanner’s practices were used for prilled urea application. 

USG Applicator, USG, scale, rope, tape, stopwatch, calculator, weight balance etc were 
used during the study. 

• Varieties : BRRI dhan29, BRRI dhan28 and BRRI dhan50 

• Seedling age : 22 to 28 for transplanting 

• Spacing: 20 x20 cm for machine and farmers practices for prilled urea. 

Data were collected 

• Performance parameters of the USG Applicator 

• Yield and yield components 

Season: Boro/2013 
Location/site 

Total number of 21 field trails was conducted in different location to observe the field 
performance of the USG Applicator. The locations were Jatrapasha, Habiganj; 
HislakorPurbapara, Kumarkhali; HislakorPashimpara, Kumarkhali; HislakorDakkinpara, 
Kumarkhali; Hislakor Primary school area, Kumarkhali; Sutrapur, Rangpur; 
Gohalakanda, Purbadhala; Mohismara, Burichang, Comilla-1; Gazipur, Burichang, 
Comilla-1; Ratanpur, Sadar, Habiganj; Sutrapur, Rangpur; Challisha, Sadar, Netrakona; 
Paba, Rajshahi-1; Paba, Rajshahi-2; Battail, Sadar, Kushtia; Purbadhala, Netrakona; 
Shripur, Laksam, Comilla; Gazipur, Burichang, Comilla-2; Baniachang, Habiganj; 
Joyrampur, Mithapukur, Rangpur-1 and Joyrampur, Mithapukur, Rangpur-2. 
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Table 5. General information of the USG Applicator field trials during Boro/2013 



Place 


Variety 


Area 

(decimal) 


Date of 
transplanting 


Date of 
operation 


Date of 
harvesting 


Jatrapasha, Habiganj 


BRRI dhan28 


34 


25/02/2012 


01/03/13 


12/05/213 


Hislakor- 1 ,Kumarkhali 


BRRI dhan29 


33 


16/01/2013 


21/01/13 


23/05/2013 


Hislakor-2, Kuniarkhali 


BRRI dhan29 


39 


08/01/2013 


13/01/13 


21/05/2013 


Hislakor-3, Kumarkhali 


BRRI dhan29 


32 


24/01/2013 


29/01/13 


30/05/2013 


Hislakor-4, Kumaikhali 


BRRI dhan29 


25 


25/01/2013 


29/01/13 


30/05/2013 


Suti apur, Rangpur 


BRRI dhan28 


35 


11/02/2013 


15/02/13 


25/05/2013 


Gohalakanda, Purbadhala 


BRRI dhan28 


38 


28/02/2013 


04/03/13 


19/05/2013 


Burichang-1, Comilla 


BRRI dhan28 


32 


02/02/2013 


05/02/13 


27/05/2013 


Burichang-2, Comilla 


BRRI dhan28 


41 


07/02/2013 


11/02/13 


31/05/2013 


Sadar, Habiganj 


BRRI dhan28 


33 


10/02/2013 


14/02/13 


22/05/2013 


Suti apur, Rangpur 


BRRI dhan28 


34 


08/02/2013 


13/02/13 


26/05/2013 


Sadar, Netrakona 


BRRI dhan29 


27 


11/02/2013 


16/02/13 


23/06/2013 


Paba-1, Rajshahi 


BRRI dhan50 


37 


14/02/2013 


18/02/13 


09/06/2013 


Paba-2, Rajshahi 


BRRI dhan50 


45 


15/02/2013 


20/02/13 


09/06/2013 


Sadar, Kushtia 


BRRI dhan28 


33 


01/03/2013 


06/03/13 


22/06/2013 


Purbadhala, Netrakona 


BRRI dhan29 


44 


12/02/2013 


16/02/13 


14/06/2013 


Laksam, Comilla 


BRRI dhan28 


33 


01/01/2013 


05/01/13 


28/04/2013 


Burichang-3, Comilla 


BRRI dhan28 


32 


16/02/2013 


21/02/13 


04/06/2013 


Baniachang-3, Habigonj 


BRRI dhan29 


33 


05/01/2013 


09/01/13 


12/05/2013 


Mithapukur- 1 , Rangpur 


BRRI dhan28 


28 


09/02/2013 


14/02/13 


25/05/2013 


Mithapukur-2, Rangpur 


BRRI dhan28 


27 


16/02/2013 


22/02/13 


20/05/2013 



II. Methodology for rice transplanter 

a. Research station based trials of mechanical rice transplanter during Aus/2011 
Korean made walking and riding type mechanical rice transplanter was tested in BRRI 
research field during T. Aus, 2011 using BR26. During test, flexible plastic tray (58 x 28 
x 2.5 cm) was used to raise seedling for the transplanter. 12 days older seedling with 3-4 
leaves was used in this experiment. Land size of the experimental plot was 375 m 2 . After 
land preparation, the field was kept two days for soil settlement. 1-2 cm standing water 
was maintained during field operation. The technical specifications are presented in the 
following Table 6 and 7. The following data were collected during trials 

• Seedling per hill 

• Missing hill 

• Floating seedling 

• Walking speed 

• Planting depth 

• Age and number of leaves of seedling 

• Field capacity 
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Table 6. Specification of Walking Type Rice Transplanter 



Country of Origin 


South Korea 


Model 


DP480 


Dimensions 


Overall length (mm) 


2385 


Overall width (mm) 


1530 


Overall height (mm) 


870 


Overall weight (kg) 


160 


Type 


4-stock, air-cooled OHV 
gasoline 


Displacement (CC) 


147 


Maximum output (kW/rpm) 


3/1800 


Fuel tank capacity (L) 


3.4 


Starting method 


Recoil 


Traveling 

Section 


Steering 




Hydraulic power steering 
mode 


Wheel type 


Rubber lug wheel 


Gearshift 


Forward 


2 speeds 


Reverse 


1 speed 


Transplanting 

Section 


Transplanting mec 


hanism 


Rotary 


Number of rows 


4 


Transplanting distance (cm) 
(row to row) 


30 


Transplanting distance (cm) 
(plant to plant) 


11,13,15 


Planting pitch control 


Adjustable 


Transplanting speed (m/sec) 


0.6 to 1.0 



Table 7. Specification of Seating/Riding Type Rice Transplanter 



Country of Origin 


South Korea 


Model 


S3-680 


Type 


Ride on Type 


Dimensions 


Overall length (mm) 


3120 


Overall width (mm) 


2140 


Overall height (mm) 


1655 


Overall weight (kg) 


620 


Type 


4-stock, air-cooled OHV 
gasoline 


Displacement (CC) 


437 


Maximum output (kW/rpm) 


10.5/3600 


Fuel tank caj 


^acity (L) 


15-20 


Starting mct 


ìod 


Electric motor start mode 


Traveling 

Section 


Steering 




Hydraulic power steering mode 


Tires 


Front 


Anti-puncture tire 


Diameter (mm) 


650 


Rear 


Solid rubber 


Diameter (mm) 


900 


Gearshift 


Forward 


2 speeds (Steeples variable 
speed) 


Reverse 


1 speed 
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Transplanting mechanism 


Rotary type 




Number of rows 


6 




Transplanting distance (cm) 
(row to row) 


30 


Transplanting 


Transplanting distance (cm) 
(plant to plant) 


14,16, 18,20 


Section 


Planting pitch control 


Adjustable 




Planting depth control 


Adjustable 




Planting depth (cm) 


0.8 -4.4 




Number of spare seedling 
rack 


6 




Transplanting speed (m/sec) 


0 to 1.36 



b. Field trials ofrice transplanter during Aman/2011 season 

Korean made walking and riding type mechanical rice transplanter was used in this study. 
Seedling was raised in plastic tray (58 x 28 x 2.5 cm). 18-25 days older seedling with 3-4 
leaves was used in this experiment. Land was prepared and leveled by power tiller. After 
land preparation, the field was kept two days for soil settlement. 0.5 cm standing water 
was maintained during field operation. 

Mechanical rice transplanter, seedling raised on tray and polythene sheet, scale, rope, 
tape, stopwatch, calculator, weight balance etc were used during the study. 

• Varieties : BRRI dhan49 and BRRI dhan32 

• Seedling age : 20 to 26 for machine transplanting and 30 days for hand transplanting 

• Spacing: 30 xl5 cm for machine and 20 x 15 cm for hand. 

During performance study in different locations, the following treatments were applied: 

• Ti = Mechanical transplanting 

• Ti = Manual transplanting 

Fertilizer and management practices were the same for all treatments. 

Data were collected 

• Performance parameters of the mechanical rice transplanter 

• Yield and yield components 

Season: Aman/2011 
Location/site 

Total number of 10 field trails was conducted in different location to observe the field 
performance of the applicator. The locations were Kumarkhali, Kushtia ; Sadar, Kushtia; 
Rajendrapur, Sadar, Netrakona; Challisha, Sadar, Netrakona; Laksam, Comilla; 
Purbadhala, Netrakona; Burichang, Comilla; Sadar, Rangpur; Paba, Rajshahi and 
Mithapukur, Rangpur 
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c. Field trials ofrice transplanter during Boro/2012 

Seedling was prepared in the fanners’ field/yard with proper instruction to conduct the 
trials. Farmers prepared their seedling both on polythene sheet and plastic tray. Seedling 
from polythene sheet was cut using metallic frame similar with plastic tray in size. Before 
field operation, discussion session was arranged with the help of DAE. 

• Varieties : BRRI dhan29 and BRRI dhan28 

• Seedling age : 20 to 28 for machine transplanting and 40 days for hand transplanting 

• Spacing: 30 xl5 cm for machine and 20 x 15 cm for hand. 

During performance study in different locations, the following treatments were applied: 

• Ti = Mechanical transplanting 

• To = Manual transplanting 

Fertilizer and management practices were the same for all treatments. 

Data were collected 

• Field performance parameters of the transplanter 

• Yield and yield components 

Season: Boro/2012 
Location/site 

Total number of 11 field trails was conducted in different location to observe the field 
performance of the applicator. The locations were Kumarkhali, Kushtia; Rajendrapur, 
Sadar, Netrakona; Challisha, Sadar, Netrakona; Faksam, Comilla; Purbadhala, Netrakona; 
Burichang, Comilla; Richi, Sadar, Habiganj; Sadar, Rangpur; Mithapukur, Rangpur; 
Gopalpur, Godagari, Rajshahi and Paba, Rajshahi 



d. Field trials ofrice transplanter during Aman/2012 

Same as Boro/2012 except following 

• Varieties : BRRI dhan49, BRRI dhan33 and BINA dhan7 

• Seedling age : 18-22 for machine transplanting and 35 days for hand transplanting 

Season: Aman/2012 

Location/site 

Total number of 11 field trails was conducted in different location to observe the field 
performance of the mechanical rice transplanter. The locations were Laksam , Comilla; 
Burichang, Comilla; Nakla, Shrer 

pur; Sadar, Kushtia; Kumarkhali, Kushtia; Purbadhala, Netrakona; Sadar, Netrakona; 
Sadar, Rangpur; Mithapukur, Rangpur; Sadar, Habiganj and BRRI, Gazipur. 
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Table 8. General information of the Rice Transplanter trials, Aman/2012 



Place 


Variety 


Area 

(decimal) 


Date of 
seedling 


Date of 
transplanting 


Date of 
harvesting 


Laksam , Comilla 


BRRI dhan49 


33 


02/07/12 


19/7/12 


13/11/12 


Burichang, Comilla 


BRRI dhan49 


35 


05/07/12 


20/7/12 


13/11/12 


Nakla, Shrerpur 


BRRI dhan49 


29 


05/07/12 


28/7/12 


15/11/12 


Sadar, Kushtia 


BRRI dhan49 


26 


05/07/12 


30/7/12 


15/11/12 


Kumarkhali, Kushtia 


BINAI dhan7 


39 


12/07/12 


31/7/12 


11/11/12 


Purbadhala, Netrakona 


BRRI dhan49 


32 


12/7/12 


03/08/12 


22/11/12 


Sadar, Netrakona 


BRRI dhan33 


41 


12/7/12 


04/08/12 


10/11/12 


Sadar, Rangpur 


BRRI dhan49 


33 


15/7/12 


07/08/12 


24/11/12 


Mithapukur, Rangpur 


BRRI dhan49 


37 


18/7/12 


08/08/12 


24/11/12 


Sadar, Habiganj 


BRRI dhan49 


26 


18/7/12 


09/08/12 


25/11/12 


BRRI, Gazipur 


BRRI dhan49 


33 


18/7/12 


10/08/12 


25/11/12 



e. Performance evaluation ofrice transplanter in un-puddle condition 
The experiment was conducted in Laksam and Burichong Upazila of Comilla district and 
Kumarkhali Upazila of Kushtria district during Aman 2012 season representing the sandy 
loam, clay loam and clay soil condition respectively with the following treatments. 

Treatments 

Ti: Conventional tillage (Transplanting in puddle condition) 

T 2 : Zéro tillage (Transplanting in un-puddle condition) 

RCBD design was used with three replications. Seedling was raised in both plastic tray 
and polythene sheet. Walk behind type 4 rows mechanical rice transplanter was used to 
conduct the study. BRRI dhan49 was transplanted in Laksam and Burichong, Comilla and 
BINA dhan7 was in Kumarkhali, Kushtia. 20 days old seedling was transplanted with the 
spacing of 30x15 cm. 

Season: Aman/2012 
Experimental characteristics 

BRRI recommended fertilizer dose was applied for BRRI dhan49 and BINA dhan7 to 
conduct the study. Triple super phosphate (TSP), muriate of potash (MoP), zinc sulphate 
(ZnSo4) and Gypsum fertilizer was used as basal dress fertilizer. Urea fertilizer was used 
as top dress in three different times as follows. The rate of basal dose and top dress of 
fertilizer is given in Table 9. General information of the experiment is also presented in 



the Table 9. 

Table 9. General information of the un-puddled experiment, Aman/2012 



Place 


Variety 


Plot size (ha) 




Fertilizer rate (kg/ha) 


D/T 


Date of 
harvesting 






Puddle 


Un- 

puddle 


TSP 


MOP 


Gyp 


Znso^ 


Urea 




Kumarkhali 

Kushtia 


BINA 

dhan7 


0.185 


0.122 


105 


75 


75 


7.5 


180 


31/7/12 


11/11/12 


Laksam 

Comilla 


BRRI 

dhan49 


0.137 


0.08 


80 


80 


80 


7.5 


185 


20/7/12 


13/11/12 


Burichong 

Comilla 


BRRI 

dhan49 


0.134 


0.102 


100 


90 


80 


7.5 


185 


20/7/12 


13/11/12 
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Transplanter setting during operation 

There have three options in the walk behind type mechanical rice transplanter to adjust 
plant to plant spacing. 15 cm plant to plant spacing was adjusted during transplanting. 
There have also three options for depth of seedling placing. In the puddle field, 
transplanting depth control lever was set at slight mode where as it was set at deep mode 
in un-puddle field. Number of seedlings/hill was adjusted considering seedling density for 
maintaining same number of plants/hill. There have nine options to select number of 
seedling per hills. During transplanting, option 5 was adjusted for transplanting. 

Soil resistance 

Hand Penetrometer Eijkelkamp was used to measure the soil penetration resistance 

(Model: Ejkelkemo, Serial no. 27180909, Netherlands) of the both puddle and un-puddle 

field before transplanting. Cone resistance was calculated using the following formula: 

^ . Manometerreading XT , , , ... 

Cone resistance = , N/cnr (100 N/cm = 1 Mpa) 

Base area of cone 

3 and 4 nos cone were used to measure the soil resistance. Base area of cone 1, 2, 3 and 4 
is 1, 2, 3.33 and 5 cm 2 respectively. Soil strength was measured from the soil surface to a 
depth of 22 cm. Penetrometer readings were taken randomly in three places of the each 
plots. 

Yield and yield contributing data collection 

10 m 2 area was selected randomly from each plot to collect yield and yield contributing 
data. Yield data was collected from 10 m 2 area and adjusted to 14% moisture content. 
Straw yield, number of tillers/hill and number of panicles/hill was counted from 1 m 2 area 
outside of 10 m 2 pre-selected areas. Number of hills/m 2 was counted from total number of 
hills in 10 m 2 pre-selected area. Plant height, panicle length, number of filled 
grains/panicle, number of un-filled grains/panicle, 1000 grains weight were counted from 
three hills randomly taken from each 1 m 2 area. The straw of three hills also added with 
straw of 1 m 2 area for straw yield calculation. 



/. Field trials ofrice transplanter during Boro/2013 
Same as Boro/2012 season except following 

• Varieties : BRRI dhan29, BRRI dhan28 and BRRI dhan50 

• Seedling age : 22 to 28 for machine transplanting and 40 days for hand transplanting 

• Spacing: 30 xl5 cm for machine and 20 x 15 cm for hand. 

Season: Boro/2013 
Location/site 

Total number of 21 field trails was conducted in different location to observe the field 
performance of the mechanical rice transplanter. The locations were Jatrapasha, Habiganj; 
Hislakor Purbapara, Kumarkhali; Hislakor Pashim para, Kumarkhali; Hislakor Dakkin 
para, Kumarkhali; Hislakor Primary school area, Kumarkhali; Sutrapur, Rangpur; 
Gohalakanda, Purbadhala; Mohismara, Burichang, Comilla-1; Gazipur, Burichang, 
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Comilla-1; Ratanpur, Sadar, Habiganj; Sutrapur, Rangpur; Challisha, Sadar, Netrakona; 
Paba, Rajshahi-1; Paba, Rajshahi-2; Battail, Sadar, Kushtia; Purbadhala, Netrakona; 
Shripur, Laksam, Comilla; Gazipur, Burichang, Comilla-2; Baniachang, Habiganj; 
Joyrampur, Mithapukur, Rangpur-1 and Joyrampur, Mithapukur, Rangpur-2. 



Table 10. General information of the Rice Transplanter field trials during Boro/2013 



Place 


Variety 


Area 

(decimal) 


Date of 
seedling 


Date of 
transplanting 


Date of 
harvesting 


Jatrapasha 

Habiganj 


BRRI dhan28 


33 


25/12/2012 


02/02/2013 


17/05/2013 


Hislakor-1 

Kumarkhali 


BRRI dhan29 


35 


20/12/2012 


17/01/2013 


29/05/2013 


Hislakor-2 

Kumarkhali 


BRRI dhan29 


29 


20/12/2012 


17/01/2013 


29/05/2013 


Hislakor-3 

Kumarkhali 


BRRI dhan29 


26 


20/12/2012 


18/01/2013 


30/05/2013 


Hislakor-4 

Kumarkhali 


BRRI dhan29 


39 


20/12/2012 


18/01/2013 


30/05/2013 


Sutrapur 

Rangpur 


BRRI dhan28 


32 


23/1/2013 


16/02/2013 


14/06/2013 


Gohalakanda 

Purbadhala 


BRRI dhan28 


41 


01/01/2013 


28/02/2013 


19/05/2013 


Mohismara 

Burichang-1 

Comilla 


BRRI dhan28 


33 


08/01/2013 


02/02/2013 


27/05/2013 


Burichang-2 

Comilla 


BRRI dhan28 


37 


12/01/2013 


02/02/2013 


31/05/2013 


Sadar 

Habiganj 


BRRI dhan28 


26 


01/01/2013 


01/02/2013 


20/05/2013 


Sutrapur 

Rangpur 


BRRI dhan28 


33 


06/01/2013 


08/02/2013 


26/05/2013 


Sadar 

Netrakona 


BRRI dhan29 


40 


11/01/2013 


11/02/2013 


23/06/2013 


Paba- 1 
Rajshahi 


BRRI dhan50 


35 


04/01/2013 


14/02/2013 


09/06/2013 


Paba-2 

Rajshahi 


BRRI dhan50 


38 


04/01/2013 


14/02/2013 


09/06/2013 


Sadar 

Kushtia 


BRRI dhan28 


27 


02/02/2013 


28/02/2013 


22/06/2013 


Purbadhala 

Netrakona 


BRRI dhan29 


29 


03/01/2013 


03/02/2013 


14/06/2013 


Laksam 

Comilla 


BRRI dhan28 


38 


09/01/2013 


06/02/2013 


28/05/2013 


Burichang-3 

Comilla 


BRRI dhan28 


36 


10/01/2013 


09/02/2013 


01/06/2013 


Baniachang 

Habiganj 


BRRI dhan29 


33 


19/11/2012 


19/12/2012 


29/04/2013 


Mithapukur- 1 
Rangpur 


BRRI dhan28 


38 


06/01/2013 


01/02/2013 


25/05/2013 


Mithapukur-2 

Rangpur 


BRRI dhan28 


27 


19/01/2013 


15/02/2013 


20/05/2013 
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g. Modification ofriding type rice transplanter for un-puddled transplanting 

Korean made riding type mechanical rice transplanter collected under NATP funded sub- 
project. An initiative was taken to modify the rice transplanter for un-puddle 
transplanting. As a part of development, strip tillage mechanism was attached before the 
transplanting picker. MS sheet, flat bar, angle bar, shaft bar, sprocket, pulley, bevel gear, 
tine, chain etc. was used as fabricating materials. Design the strip tillage mechanism and 
power transmission system using AutoCAD Program. Major specifications of the riding 
type transplanter are as follows. 



Table 11. Specification of Seating/Riding Type Rice Transplanter 



Country of Origin 


South Korea 


Model 


S3-680 


Type 


Ride on Type 


Dimensions 


Overall length (mm) 


3120 


Overall width (mm) 


2140 


Overall height (mm) 


1655 


Overall weight (kg) 


620 


Type 


4-stock, air-cooled OHV 
gasoline 


Displacement (CC) 


437 


Maximum output (kW/rpm) 


10.5/3600 


Fuel tank capacity (L) 


15-20 


Starting method 


Electric motor start mode 


Traveling 

Section 


Steering 




Hydraulic power steering mode 


Tires 


Front 


Anti-puncture tire 


Diameter (mm) 


650 


Rear 


Solid rubber 


Diameter (mm) 


900 


Gearshift 


Forward 


2 speeds (Stepless variable 
speed) 


Reverse 


1 speed 


Transplanting 

Section 


Transplanting mechanism 


Rotary type 


Number of rows 


6 


Transplanting distance (cm) 
(row to row) 


30 


Transplanting distance (cm) 
(plant to plant) 


14,16, 18,20 


Planting pitch control 


Adjustable 


Planting depth control 


Adjustable 


Planting depth (cm) 


0.8 -4.4 


Number of spare seedling rack 


6 


Transplanting speed (m/sec) 


Oto 1.36 



28 





Power transmission mechanism 

Existing power tiller was used as prime mover of the rice transplanter. Engineering design 
was done based on rice transplanter specification to attach the strip tillage mechanism 
before the rotary/transplanting picker. 

RPM of the strip tillage rotary was calculated based on the following equations: 



RPM of the l st shaft, R 2 = Di Ri /D 2 (1) 

Where, Di = Diameter of the rice transplanter engine pulley 
D 2 = Diameter of the shaft pulley 
Ri = RPM of the rice transplanter engine pulley 
RPM of the 2 nd shaft, SR 2 = SRi x STi/ ST 2 (2) 



Where, SRi= RPM of the sprocket of l st shaft (Power transmission shaft) 

STi = Number of teeth of the sprocket of l st shaft 
ST 2 = Number of teeth of the sprocket of the 2 nd shaft 
RPM of the 3 nd shaft, SR 3 = SR 2 x ST 2 / ST 3 

Where, SR 2 = RPM of the sprocket of 2 nd shaft (Power transmission shaft) 

ST 2 = Number of teeth of the sprocket of 2 nd shaft 

ST 3 = Number of teeth of the sprocket of the 3 rd shaft (3) 

RPM of the strip tillage shaft, SR4 = SR 3 x ST 3 / ST4 

Where, SR 3 = RPM of the sprocket of 3 rd shaft (Power transmission shaft) 

ST 3 = Number of teeth of the sprocket of 3 rd shaft 

ST4 = Number of teeth of the sprocket of the strip tillage/4 th shaft (4) 

Location/Site 

FMPHT divisional research workshop 



Stages of power transmission 




Fig. 21. Power transmission arrangement for strip tillage (side view) 
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Design considerations 

• Strip tillage mechanism should be simple to make strip in the field. 

• Depth of strip should not more than 2. 5-5.0 cm 

• Power transmission system should be simple with on off facility 

• Locally available materials should be used to minimize the fabrication cost. 

• During operation, it should be trouble free. 




Fig. 22. Tine arrangement for strip tillage 





Fig. 23. Power transmission arrangement for strip tillage (top view) 
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Specifications of the different components of strip tillage mechanism 

Engine power was transmitted in strip tillage shaft by reduction RPM in three stages. 
Name and specifications of the different components are given in Table 12. 



Table 12. Specification of different components of strip tillage arrangement 



Name 


Specifications 


Name 


Specifications 


Engine pulley 


12.75 cm dia 


Ideal sprocket 


16 teeth 


l st shaft pulley 


20.35 cm dia 


2 nd shaft sprocket-1 


50 teeth 


l st shaft sprocket 


23 teeth 


2 nd shaft sprocket-2 


23 teeth 


3dr shaft sprocket-1 


50 teeth 


Strip tillage sprocket 


23 teeth 


3dr shaft sprocket-2 


23 teeth 


Tine holding disc 





Different components of drawing are shown in Appendix-M. 




Fig. 24. Complete view of the riding type rice transplanter drawing (Isometric view) 



h. Development of seedling raising technique for mechanical rice transplanter 

The quality of seedling is very important for successful operation of mechanical rice 
transplanter. The seedling may be raised in a number of ways for machine transplanting 

i. e. dry and soft bed on polythene sheet, flexible and rigid tray and industrialized method. 
The seedling raised on polythene sheet is cut into slices of 28 x 58 cm size to feed into 
the seedling trays of the transplanter. However, the seedling raised in the tray can go 
directly to the transplanter tray because seedling tray and the transplanter tray are of same 
size. 

Dry and soft bed on polythene sheet 

A piece of perforated polythene sheet (The holes are made of 0.2 - 0.3cm diameter with 2 
x 2 cm spacing) was placed on a leveled dry/wet bed and wood strips of 2.0-3.0cm wide 
and 2.0cm thick are used to control the thickness of seedbed and separate seedling block 
according to transplanter tray size (Fig. 25). 
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Flexible and rigid tray 

Plastic tray of 28 x 58 x 2.5cm size was used for raising seedling. About 375 seedling 
trays are needed for one hectare land transplanting (Fig. 26). A total of fourteen 
treatments combing with different seed covering materials and dry and sprouted seed 
were used for this experiment. The cow-dung mixed soil and without cow-dung mixed 
soil were also used as treatment for this experiment. 




Season: Boro/2010 



Fig.25. Seedling raised on plastic tray 

The treatments were as follows: 

Tl= Dry seed-i- Soil-t- Rice Husk 

T2= Dry seed-i- Soil-t- Sawdust 

T3= Dry seed-i- Soil-i- Soil 

T4=Dry seed-i- (Soil-i- cow dung) + Rice Husk 

T5= Dry seed+ (Soil+ cow dung) + Sawdust 

T6= Dry seed+ (Soil+ cow dung) + Soil 

T7=Sprouted+ Soil + Rice Husk 



Fig.26. Seedling raised on polythene sheet 

T8=Sprouted+ Soil + Sawdust 

T9=Sprouted+ Soil + Soil 

T10= Sprouted + (Soil+ cow dung) + Rice Husk 

T 1 1= Sprouted + (Soil+ cow dung) + Sawdust 

T12= Sprouted + (Soil+ cow dung) + Soil 

T13=Frame+ sprouted+ soil 

T14=Frame+ dry seed+ soil 



The pre-germinated seeds can’t emerge quickly until they pass a period of high 
temperature and high humidity situation. So measures should be taken to increase 
temperature and humidity. Rice husk, sawdust, soil were used as seed covering materials 
to increase temperature and relative humidity surrounding the sowing seeds for this 
experiment. The sandy loam soil was collected for preparation of seedbed. To ensure soil 
free from clod, crop residues and weeds grinded the soil properly. At first clod free sandy 
loam soil mixed with organic fertilized, filled up the tray at a thickness of 2.0cm and 
spread 150g pre-germinated/dry seed in each tray according to the treatments. The 
amount of seed per tray depends on the 1000 grain weight of the recommended seed. In 
general, 120-150g pre-germinated seeds of normal varieties (inbreed) and 80-100g seeds 
of hydride rice are sowed per tray. When the radicals and coleoptiles elongate to 1/3 of 
seed length is desired for pre-germinated seed to broadcast on the tray. To ensure uniform 
broadcasting, the whole seed lot for each tray divided into 2-3 parts and then is 
broadcasted 2-3 times. After sowing, seedbed soil/sawdust/rice husk spread over the trays 
to 0.3-0.5cm thick and therefore the trays were kept under a shade to avoid birds attacked. 
After covering seeds, the two trays were placed side by side along each bed, make the 
bottoms of trays be in contact closely with the surface of the beds and irrigated the 
seedbed to an extent that the level of water just reaches the bottom of the trays and drain 
water after the soil get saturated. To drain excess water, canals are provided among the 
beds. 
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i. Development of seedling raising technique for mechanical rice transplanter 
Same as methodology of h. 

Season: Boro/2012 



III. Training 

A total of 1 1 Training program on “Seedling raising techniques for mechanical rice 
transplanter and operation & maintenance of farm machinery” during Aman/2011 (07 
nos) and Aus/2012 (02 nos) at the locations of Kumarkhali, Kushtia (01); Sadar, 
Netrakona (01); Purbadhala, Netrakona (01); Burichang, Comilla (01); Sadar, Rangpur 
(01); Paba, Rajshahi (01); Godhagari, Rajshahi (01); Mithapukur, Rangpur (01); Sadar, 
Habiganj (02); Laksam, Comilla (01). Different categories of farmers, manufacturer and 
traders were participated in the training as trainee. Department of Agricultural Extension 
(DAE) personnel were involved closely to select participants, farmers and other logistic. 
Participants awarded about seedling raising techniques and operation of rice transplanter 
and USG Applicator. Seedling preparation, soil collection and preparation, tray 
preparation, seed sowing and covering, irrigation and other relevant activities was done 
by the participants. 



Table 13. Brief information of the training on seedling raising techniques 



Sl. 

no. 


Date 


Season 


Number of 
participants 


Type of 
participants 


Place 


Respective 

farmer 


Respective 

scientist 


1 


27/07/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
elite and 
manufacturers 


Hatinakandha 

Block: 

Gohalakandha 
Union: 1 1 nos 
Gohalakhanda, 
Purbadhala 
upazila, 
Netrakona. 


Md. Jainal 
Abedin 
C/o: Late 
Siraj Uddin 
Cell: 01716- 
816392 


Md. 

Anwar 

Hossen 


2 


28/07/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school teacher 
and local elite 


Rajendrapur 
Block: Challisha 
Union: Challisha 
Sadar Upazila, 
Netrakona. 


Md. Badsha 
Miah 
C/o: Late 
Nawab Ali 


Md. 

Anwar 

Hossen 


3 


30/07/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmcrs, 
school 

teacher, local 
leader and 
local elite 


Mahizmara 

Block: 

Kharataiya 

Union: 

Kharataiya, 

Burichong 

Upazila, 

Comilla. 


Md. Nurul 
Islam 
Member 
C/o: Late 
Yakub Ali 


Md. 

Anwar 

Hossen 


4 


31/07/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 


Venue: R/S 
Rangpur 
Farmers from: 
Kabirajpara, 
Dharmadas, 
Sadar, Ragpur 


Md. Abdur 
Razzak 


Dr. Md. 
Durrul 
Huda 



33 





Sl. 

no. 


Date 


Season 


Number of 
participants 


Type of 
participants 


Place 


Respective 

farmer 


Respective 

scientist 










local elite 








5 


01/08/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Dari Batikamara 
Block: 
Batikamara 
Union: 
Batikamara, 
Kumarkhali 
Upazila, 
Kushatia 


Md. Nurul 
Islam 
Member 
C/o: Late 
Yakub Ali 


Md. 

Anwar 

Hossen 


6 


02/08/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Nrapati block, 
Laksham purba 
union, Laksham 
Upazila, Comilla 


Md. 

Shahidulla 
C/o: Late 
Guna Gazi 


Md. 

Anwar 

Hossen 


7 


02/08/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Venue: R/S 
Rajshahi 
Farmers from: 
Usufpur, 
Charghat, 
Rajshahi. 


Md. Golam 
Nabi 
C/o: Md. 
Khalilur 
Rahman, 
Nutun 
Kasba, Paba 


Dr. Md. 
Durrul 
Huda 


8 


03/08/2011 


Aman/11 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Venue: 
Godhagari, 
Rajshahi 
Farmers from: 
Gopalpur, 
Godhagari, 
Rajshahi. 


Md. Abul 
Kashem, 
C/o: Late 
Wastur Ali, 
Gopalpur, 
Godhagari, 
Rajshahi. 


Dr. Md. 
Durrul 
Huda 


9 


21/05/2012 


Aus/12 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Suraboi, Olipur 
block, Sadar, 
Habiganj 


Md. Tajul 
Islam 

C/o: Abdur 
Sattar 


Md. 

Anwar 

Hossen 


10 


22/05/2012 


Aus/12 


20 nos 
(male) 


SAAO from 
different 
blocks of 
Lassam, 
Comilla 


Duria, Bisnapur, 
Laksam, Comilla 


Md. Rukun 
Uddin 
C/o: Md. 
Hafizur 
Rahaman 


Md. 

Anwar 

Hossen 


11 


23/05/2012 


Aus/12 


20 nos 
(male) 


Different 
categories of 
farmers, 
school 

teacher, local 
leader and 
local elite 


Suraboi, Olipur 
block, Sadar, 
Habiganj 


Md. Abdul 
Hamid 
C/o: Md. 
Motali 
Hossain 


Md. 

Anwar 

Hossen 
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IV. Large scale validation trials of USG applicator and rice transplanter 

Ten applicators were provided in each project location to the farmers with the help of 
DAE. Farmers were used these applicator under the guidance of DAE. Under large scale 
validation program, farmers used this applicator by themselves. DAE personnel only 
collected information about variety, date of transplanting, date of USG application and 
area of USG application. DAE and project personnel also provided knowledge to the 
farmers how to operate machine in the field. Mechanical rice transplanters were also 
operated in the project location under large scale validation program. Under this activity, 
seedling was raised in the farmers’ field on polythene sheet. Name farmers, place, variety, 
date of transplanting, date of USG application and area covered are shown in Appendix O 
and P. 

Season: Boro/2013 



35 




10. Results and discussion 
I. USG applicator 

a. Design and Development ofa manually operated USG applicator 
Fabrication of the applicator 

As per design of the applicator, it was fabricated in the FMPHT research workshop by senior 
mechanics and technicians. The complete view of the fabricated applicator is shown in Fig. 
27. 



Fig. 27. Complete view of the fabricated applicator 

Lab test result 

USG/UMG dispensing efficiency 

USG/UMG dispensing efficiency was measured in laboratory. During test, applicator was 
setup at upper position in such way that the drive wheel moves easily. Two third portion of 
the tank was filled with granule. The drive wheel was rotated for 20 times continuously at 
normal speed and then the dispensed granules were collected from the bottom of the output 
channel. Dispensing efficiency was calculated by counting the number of dispensed granule. 
In laboratory test conditions, dispensing efficiency was found around 98 percent. Average 
dispensing efficiency was found around 98.8 percent during test. The result of the laboratory 
test is given in Table 14. 



Table 14. Laboratory tests results of USG Applicator, 2010 



No. of trial 


Number of rotation 


Number of UMG dispense 


% of dispense 


1 


20 


98 


98 


2 


20 


99 


99 


3 


20 


97 


97 


4 


20 


97 


97 


5 


20 


99 


99 


6 


20 


100 


100 






Average 


98.33 



Capacity of the applicator 
Design capacity 

Capacity of the applicator depends on the walking speed, land condition, soil type, operator 
strength and skill, uniformity of the granule, bonding freeness and strength of the granule. 
Design capacity of the applicator was calculated during laboratory test considering the 
different walking speed. Considering 2, 1.75 and 1.5 km/h operating speed, design capacity 
was found 39.52, 34.55 and 29.64 decimal per hour respectively. 
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Field test results 

Field capacity (In fallow land) 

Field capacity of the applicator was measured in the BRRI research field trial basis in the 
fallow land during 2009 by three different labors. 

Time was recorded including losses and total distance passed. During test, average capacity 
was found 32 decimal/h (Table 15). 



Table 15. Field operation in fallow land of USG A] 


pplicator, 2010 


Diff. 

trial 


Total time (min) 


Distance passed (m) 


Speed (km/hr) 


Capacity (decimal/hr) 



1 10 260 1.56 30.82 

2 13 351 1.62 32.01 

3 9 251 1.67 32.99 



N.B: Constant effective width=0.8m 



Gap between dispensed granules 

Distance between granules was considered 40 cm during design. It might be varied in the 
field during operation due to more penetration of the drive wheel. Because of more 
penetration, periphery of the wheel was reduced. As a result distance between granules is also 
reduced. Distance between granules was found 39.5 cm in the field (Table 16). 



Table 16. Distance between dispensed granules during field trails, 2010 



Trials 


Number of reading 


Highest length (cm) 


Lowest length (cm) 


Average length (cm) 


1 


4 


40 


38 


39.75 


2 


4 


40 


39 


39.5 


3 


4 


42 


39 


39.75 


4 


4 


40 


37 


39.0 






Average 




39.5 



Depth of granule placement 

It is important to place the granule at desired depth for efficient use of nitrogen uptake. The 
depth of placement is varied with soil condition and penetration of the applicator during 
operation. Different depth of granules placement was found during operation (Table 17). 
Average depth of granules placement was found 6.63 cm. 



Table 17. Depth of placement of USG granules during field operation, 2010 



No. of 
trials 


Number of 
reading 


Highest depth 
(cm) 


Lowest depth 
(cm) 


Average depth 
(cm) 


Remarks 


1 


4 


8 


5 


6.5 


Because of 


2 


4 


7 


6 


6.5 


different 


3 


4 


8 


6 


7.25 


penetration of the 


4 


4 


7 


6 


6.25 


skid, depth of 
placement varied 






Average 




6.63 
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b. Improvement of USG applicator 
Laboratory test of the improved applicator 

During test, applicator was setup at upper position in such a way that the drive wheel moves 
easily. Two third portion of the tank was filled with granule. The drive wheel was rotated for 
20 times continuously at normal speed and then the dispensed granules were collected from 
the bottom of the output channel. Dispensing efficiency was calculated by counting the 
number of dispensed granule. In laboratory test conditions, dispensing efficiency was found 
around 99 percent. The result of the laboratory test is given in Table 18. 



Table 18. Laboratory tests result of Improved applicator, 2012 



No. of trial 


Number of rotation 


Number of UMG 

dispensed 


% of dispensed UMG 


1 


20 


102 


100 


2 


20 


100 


100 


3 


20 


97 


97 


4 


20 


98 


98 


5 


20 


99 


99 


6 


20 


100 


100 




Average 


99 


Field test of the improved applicator 






Modified BRRI USG was operated 


in BBRI Gazipur research plot to observe the 



performance and compare with tradition placement method of USG. Field capacity of the 
modified version also compared with the previous version of BRRI USG Applicator. 



Table 19. Field performance of the improved Applicator, 2012 



Items 


BRRI USG Applicator 
(adjustable type) 


BRRI USG Applicator 
(fixed type) 


Traditional 

application 


Time of application'Onin) 


43 


41 


133 


Area covered (decimal) 


25 


25 


10 


Walking speed (km/hr) 


1.95 


1.85 


- 


Field capacity (decimal/hr) 


32.5 


31.80 


4.5 


Depth of of placement (cm) 


5-6 


5-6 


4-5 


Wt. of dispensed USG (Kg/ha) 


165 


168 


165 



1 Time of operation is the total time including turning, USG filling, machine setting and other losses. 



During field operation of the applicator average walking speed of the operator was found 
1.95 km/hr for adjustable type applicator, 1.85 km/hr for fixed type applicator. Field capacity 
were about 32.5 decimal/hr and 31.80 decimal/hr for adjustable type and fixed type applicator 
respectively whereas manual USG application capacity was found 4.5 decimal/hr. Average 
depth of placement of the granule were 5-6 cm for applicator and 4-5 cm for manual placing 
(Table 19). 
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Table 20. Amount of dispanced granules for three different adjustment of the improved 



3] 


pplicator 


Season 


Recommended 


Amount of USG dispanced (kg) 




size of granules 
(gm) 


Spacing 1 8 cm x 
20 cm 


Spacing 20 cm x 
20 cm 


Spacing 22 cm x 
20 cm 



Boro 2.7 187 168 153 

Aman 1.8 125 112 102 



Fertilizer dose was varied with different adjustment. Normally 168 kg urea for Boro and 112 
kg urea for Aman season is recommended as USG form. There are possibilities of under and 
over dose of fertilizer for 18 and 22 cm adjustment respectively. Therefore it is recommended 
to use the applicator for standard 20 cm line to line spacing. 



c. Research station based trials of USG applicator during Aman/2010 

During field operation of the applicator average walking speed of the operator was found 
3.72 km/hr and field capacity was about 35 decimal/hr whereas manual USG application 
capacity was found 4.5 decimal/hr. Average depth of placement of the granule was around 
6.32 cm (Table 21). Photograph of field trials in different locations are presented in Apendix- 
B (Fig.Bl to Fig.B4). BRRI dhan49 was cultivated in all locations except netrakona where 
BRRI dhan33 was cultivated. 1.8 gm size granule was applied in the field to evaluate the 
applicator. The calculated dose of USG was about 118 kg/ha whereas prilled urea was 200 
kg/ha. Others fertilizer dose was similar irrespective of all treatments. USG was applied at 
10-12 days after transplanting. 



Table 21. Field performance of the BRRI USG Applicator during Aman/2010 



Places 


Time of operation for 
USG application 1 
(min) 


Area 

covered 

(decimal) 


Walking 

speed 

(km/hr) 


Field 

capacity 

(ha/hr) 


Depth of 
of place- 
ment (cm) 


Wt. of 
dispensed 
USG 2 (Kg/ha) 


App. 


Hand 


App. 


Hand 


App. 


App. 


Hand 


App. 


Hand 


App. 


Hand 


BRRI, Gazipur 


54 


408 


30 


30 


3.45 


0.134 


0.018 


6.8 


5.8 


118.5 


112.0 


BRRI, Kushtia 


31 


162 


20 


10 


3.95 


0.157 


0.015 


6.0 


5.4 


119.5 


115.5 


BRRI, Rajshahi 


35 


116 


20 


10 


3.55 


0.139 


0.021 


6.0 


5.9 


118.0 


110.0 


BRRI, Rangpur 


32 


128 


20 


10 


3.87 


0.152 


0.019 


6.0 


5.5 


116.7 


112.5 


BRRI, Comilla 


31 


142 


20 


10 


3.90 


0.157 


0.017 


6.6 


5.7 


119.5 


116.0 


Netrakona 


89 


243 


5o 


20 


3.60 


0.136 


0.020 


6.5 


6.2 


120.0 


114.0 




Average 






3.72 


0.146 


0.018 


6.32 


5.75 


118.7 


113.33 



1 Time of operation is the total time including turning, USG filling, machine setting and other losses. 



There was no significant yield variation observed in different N fertilization method in 
studied six locations except kushtia (Table 22). In kushtia, yield was significantly higher 
when N was applied as USG applying by USG applicator than other treatments. In all the 
cases, USG gave higher yield than prilled urea. Although the performance of USG was 
applied by USG applicator of hand was not consistent. 
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Table 22. Yield performance of BRRI varieties in different locations as affected by 
different method of N fertilization 



Treat 


Yield (t/ha) 


Avcrai 

(t/ 


yield 

ha) 


BRRIR/S, 

Kushtia 


BRRI 

R/S, 

Rajshahi 


BRRI, 

Gazipur 


Netrakona 


BRRI 

R/S, 

Comilla 


BRRI 

R/S, 

Rangpur 


BRRI 

Dhan49 


BRRI 

Dhan33 


BRRI 

Dhan49 


BRRI 

Dhan49 


BRRI 

Dhan49 


BRRI 

Dhan33 


BRRI 

Dhan49 


BRRI 

Dhan49 



Ti 


5.750a 


4.96a 


4.973a 


4.85a 


4.927a 


5.05a 


5.13 


4.85 


t 2 


5.343ab 


5.58a 


4.633a 


4.98a 


4.657a 


5.24a 


5.09 


4.98 


t 3 


4.803b 


4.67a 


4.450a 


4.17a 


4.5 lOa 


4.75a 


4.64 


4.17 



In some locations, USG applying by USG applicator gave higher yield than hand application 
or vis-à-vis. Although there was no significant difference found in studied three treatments 
but USG gave around 0.5 t/ha more yield than prilled urea. It might be due to the USG 
produced higher effective tiller/m 2 as well as higher grains/m 2 resulted of higher yield (Table 



23-28). 

Table 23. Performance of yield and yield contributing parameters, BRRI R/S Kushtia 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain / 
panicle 


No. of 
effective 
tiller/m 2 


% of 
sterility 


1000 grains 
weight at 14% 
m.c. 

(gm) 


yield at 
14% 
m.c. 
(t/ha) 


25 

DAT 


55 

DAT 


harvest 


Ti 


318a 


399a 


366a 


105. 5a 


20.93a 


97a 


293a 


19.85a 


20.35a 


5.750a 


t 2 


278b 


362ab 


341a 


103. 5a 


20.32a 


95a 


278a 


16.55a 


20.52a 


5.343ab 


t 3 


232c 


320b 


308b 


105. 2a 


21.43a 


98a 


248b 


17.56a 


20.05b 


4.803b 


% of 


5.96 


5.24 


3.90 


1.02 


4.50 


3.70 


3.68 


16.85 


0.55 


4.97 


cv 






















LSD 


37.26 


42.74 


29.91 


2.42 


2.13 


8.10 


22.74 


6.87 


0.25 


0.59 


value 























Tiller number at 55 DAT and at harvest was found statistically similar in the both Ti and T 2 
applying USG by hand and machine respectively whereas it was found significantly less in T3 
applying prilled urea by broadcasting method at BRRI R/S kushtia. But plant height was 
found 105.5, 103.5 and 105.2 cm for three treatments respectively. Average panicle length 
was 20.93, 20.32 and 21.42 cm and grain/panicle was 97, 95 and 98 nos. for Ti, T2 and T3 
respectively. But plant height, grain/panicle and % of sterility were found statistically 
identical in all treatments. Number of effective tiller/m 2 was 293, 278 and 248 andlOOO gm 
was 20.35, 20.52 and 20.05 gm for Ti, T2 and T3 respectively. Number of effective tiller and 
1000 g was statistically identical in the both Ti and T2 whereas it was significantly less in T3. 
Yield (t/ha) was found 5.75, 5.34 and 4.80 for Ti, T2 and T3 respectively. Yield of T2 was 
statistically similar with Ti and T3 was similar with T 2 . Moreover yield in Ti significantly 
more than T3 (Table 23). 
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Table 24. Performance of yield and yield contributing parameters, BRRI R/S Rajshahi 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain/ 

panicle 


No. of 
effective 
tiller/m 2 


%of 

sterility 


1000 grains 
weight at 14% 
m.c. 

(gm) 


yield at 
14% m.c. 
(t/ha) 


25 

DAT 


55 

DAT 


harvest 


Ti 


248a 


387a 


362a 


103.0a 


19.03a 


96a 


261a 


10.13a 


19.75a 


4.96a 


T 2 


249a 


400a 


388a 


103. 3a 


19.40a 


96a 


295a 


12.97a 


19.55a 


5.58a 


t 3 


226a 


346a 


329a 


101.9a 


19.13a 


99a 


235a 


12.63a 


19.68a 


4.67a 


% of 


7.54 


8.33 


7.11 


1.02 


4.55 


9.27 


9.95 


29.30 


1.83 


15.73 


cv 






















LSD 


41.21 


71.28 


57.96 


2.373 


1.980 


20.33 


59.45 


7.913 


0.8174 


1.808 



value 

Yield and yield contributing parameters for Ti, T2 and T3 was found statistically identical at 
BRRI R/S Rajshahi. Average panicle length was 19.03, 19.40 and 19.13cm and grain/panicle 
was 96, 96 and 99 for Ti, T2 and T3 respectively. Number of effective tiller/m 2 was 261, 295 
and 235 andlOOO grain weight was 19.75, 19.55 and 19.68 gm for Ti, T2 and T3 respectively. 
Yield (t/lia) was found 4.96, 5.58 and 4.67 for Ti , T2 and T3 respectively (Table 24). 



Table 25. Performance of yield and yield contributing parameters, BRRI Gazipur 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain/ 

panicle 


No. of 
effective 
tiller/m 2 


%of 

sterility 


1000 grains 
weight at 
14% m.c. 
(gm) 


Yield at 
14% m.c. 
(t/ha) 


25 

DAT 


55 

DAT 


harvest 


Ti 


256a 


346a 


334a 


97.97a 


20.13a 


92a 


285a 


9.970a 


19.20a 


4.973a 


T 2 


260a 


328a 


31 la 


98.27a 


20.70a 


96a 


254a 


12.59a 


19.14a 


4.633a 


t 3 


241a 


309a 


296a 


96.80a 


20.30a 


98a 


245a 


9.793a 


18.80a 


4.450a 


% of 


14.11 


9.60 


8.72 


2.91 


4.62 


11.29 


11.26 


32.23 


2.00 


9.42 


CV 






















LSD 


80.65 


71.31 


61.99 


6.442 


2.134 


24.40 


66.70 


7.879 


0.8632 


1.001 



value 

Yield and yield contributing parameters for Ti , T2 and T3 was found statistically identical at 
BRRI Gazipur. Average panicle length was 20.13, 20.70 and 20.30 cm and grain/panicle was 
92, 96 and 98 for Ti , T2 and T3 respectively. Number of effective tiller/m 2 was 285, 254 and 
245 andlOOO grain weight was 19.20, 19.14 and 18.80 gm for Ti , T2 and T3 respectively. 
Yield (t/ha) was found 4.97, 4.63 and 4.45 for Ti , T2 and T3 respectively (Table 25). 
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Table 26. Performance of yield and yield contributing parameters, farmer’s field at 



Netrakona 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain/ 

panicle 


No. of 
effective 
tiller/m 2 


%of 

sterility 


1000 grains 
weight at 
14% m.c. 
(gm) 


yield at 
14% m.c. 
(t/ha) 


25 

DAT 


40 

DAT 


harvest 


Ti 


220ab 


291ab 


279a 


106. 7a 


23.07a 


109a 


230a 


16. 15b 


19.26a 


4.85a 


T 2 


231a 


298a 


283a 


101. 4a 


23.37a 


llla 


232a 


13.92c 


19.42a 


4.98a 


t 3 


212b 


274b 


274a 


101. 2a 


21.83a 


99b 


217a 


18.57a 


19.31a 


4.17a 


% of 


2.84 


2.76 


4.06 


9.12 


5.77 


2.65 


6.24 


5.45 


3.19 


9.53 


CV 






















LSD 


14.25 


17.99 


25.63 


21.32 


2.977 


6.389 


32.04 


2.001 


1.399 


1.009 


Value 























Tiller number at 25 DAT and 55 DAT was significantly higher in T2 compare to T3. Tiller 
number of T2 and T3 at 25 DAT and 55 DAT was statistically similar with Ti. Tiller number 
at harvest was found statistically identical in all treatments. Moreover plant height and 
panicle length was found identical for all treatments. Grain/panicle was 109, 111 and 99 for 
Ti , T 2 and T3 and both of Ti and T2 was significantly higher than T3. Panicle/m 2 was 230, 
232 and 217 for Ti , T2 and T3 and all was statistically identical. Percent of sterility was 
found significantly more in T3 compare to Ti and T2 whereas Ti was more compare to T 2 . 
1000 grain weight was 19.26, 19.42 and 19.31 gm for Ti , T2 and T3 respectively. 1000 grain 
weight was statistically identical for all treatments. Yield (t/ha) was found 4.85, 4.98 and 
4.17 for Ti , T2 and T3 respectively which was statistically identical (Table 26). 



Table 27. Performance of yield and yield contributing parameters, BRRI R/S Comilla 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain/ 

panicle 


No. of 
effective 
tiller/m 2 


%of 

sterility 


1000 grains 
weight at 
14% m.c. 
(gm) 


yield at 
14% m.c. 
(t/ha) 


25 

DAT 


55 

DAT 


harvest 


Ti 


250a 


349a 


322a 


99.63a 


21.17a 


88a 


299a 


14.67a 


19.33a 


4.927a 


T 2 


244a 


352a 


320a 


100. la 


20.40a 


86ab 


297a 


13.33a 


19.03a 


4.657a 


t 3 


238a 


343a 


317a 


95.54a 


20.13a 


82b 


297a 


16.00a 


19.32a 


4.5 lOa 


% of 


2.90 


4.02 


1.57 


2.37 


3.16 


2.98 


2.41 


7.87 


1.35 


5.48 


CV 






















LSD 


16.06 


31.75 


11.40 


5.290 


1.473 


5.755 


16.29 


2.617 


0.5912 


0.5824 


Value 























Yield and yield contributing parameters for Ti , T 2 and T 3 was found statistically identical at 
BRRI R/S Comilla except grain/panicle. Average panicle length was 21.17, 20.40 and 20.13 
cm and grain/panicle was 88, 86 and 42 for Ti , T 2 and T 3 respectively. Grain/panicle was 
significantly more in Ti compare to T 3 and statistically similar with T 2 whereas T 3 also 
statistically similar with T 2 . Number of effective tiller/m 2 was 299, 297 and 297 andlOOO 
grain weight was 19.33, 19.03 and 19.32 gm for Ti, T 2 and T 3 respectively which was 
statistically identical in all treatments. Yield (t/ha) was found 4.927, 4.657 and 4.510 for Ti , 
T^andT^ respectively (Table 27). 
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Table 28. Performance of yield and yield contributing parameters, BRRI R/S Rangpur 



Treat. 


No. of tiller/m 2 at 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Grain/ 

panicle 


No. of 
effective 
tiller/m 2 


%of 

sterility 


1000 grains 
weight at 
14% m.c. 
(gm) 


yield at 
14% m.c. 
(t/ha) 


25 

DAT 


55 

DAT 


harvest 


Ti 


244a 


313a 


303a 


87.73a 


20.17a 


96a 


273a 


14.61a 


19.50a 


5.05a 


t 2 


257a 


308a 


290a 


82.60a 


18.63b 


97a 


286a 


16.02a 


19.34a 


5.24a 


t 3 


242a 


293a 


286a 


84.27a 


9.67ab 


106a 


244a 


3.33a 


18.77b 


4.75a 


% 


2.97 


3.24 


3.80 


5.96 


2.89 


7.01 


8.31 


10.87 


0.91 


7.60 


cv 






















LSD 


16.70 


22.34 


25.21 


11.47 


1.278 


15.81 


50.43 


3.610 


0.3991 


0.8632 



Value 

Yield and yield contributing parameters for Ti , T 2 and T 3 was found statistically identical at 
BRRI Rangpur. Average panicle length was 20.17, 18.63 and 19.67 cm and grain/panicle 
was 96, 97 and 106 for Ti , T 2 and T 3 respectively. Number of effective tiller/m 2 was 273, 
286 and 244 andlOOO grain weight was 19.50, 19.34 and 18.77 gm for Ti, T 2 and T 3 
respectively. Yield (t/ha) was found 5.05, 5.24 and 4.75 for Ti, T 2 and T 3 respectively (Table 
28). 

d. Field trials of USG applicator in different locations during Boro/2011 

BRRI USG was operated in different 12 locations of the country to evaluate the field 
performance of the applicator. During field operation of the applicator average walking speed 
of the operator was found 2.46 km/hr and average field capacity was 32.97 decimal/hr 
whereas manual USG application capacity was found 4.94 decimal/hr. Average depth of 
placement of the granule was around 6.01 cm (Table 29). Average 162 kg of USG fertilizer 
was dispensed per hector during applicator operation whereas 169.25 kg of USG fertilizer for 
hand application. 



Table 29. Field performance of the BRRI USG Applicator operated in different places 
during Boro/2011 



Places 


Time 

of operation 1 
(min) 


Area 

(decimal) 


Walking 

speed 

(km/hr) 


Field 

capacity 

(ha/hr) 


Depth of 
of place- 
ment (cm) 


Wt. of 
dispensed 
USG (Kg/ha) 




App. Hand 


App. 


Hand 


App. 


App. 


Hand 


App. 


Hand 


App. 


Hand 


Sadar 

Kushtia 


65 


418 


35 


35 


2.4 


0.13 


0.02 


6.0 


5.5 


165.0 


169.0 


Tarapur 

Kumaikhali 


62 


265 


30 


20 


2.2 


0.12 


0.02 


5.9 


5.2 


169.0 


172.0 


Sadar 

Habiganj 


47 


114 


25 


10 


2.8 


0.13 


0.02 


5.8 


5.8 


162.0 


169.0 


Baniacang 

Habiganj 


48 


53 


25 


5 


2.8 


0.13 


0.02 


6.0 


5.8 


158.0 


165.0 


BRRI R/S 
Habiganj 


26 


51 


16 


4 


2.2 


0.15 


0.02 


6.2 


6.0 


162.0 


167.0 


Burhicang 

Comilla 


50 


42 


25 


5 


2.5 


0.12 


0.03 


6.0 


5.5 


160.0 


169.0 


Narpati 

Laksam 


51 


49 


25 


5 


2.2 


0.12 


0.02 


6.2 


5.6 


162.0 


169.0 
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Places 


Time 

of operation 1 
(min) 


Area 

(decimal) 


Walking 

speed 

(km/hr) 


Field 

capacity 

(ha/hr) 


Depth of 
of place- 
ment (cm) 


Wt. of 
dispensed 
USG (Kg/ha) 




App. 


Hand 


App. 


Hand 


App. 


App. 


Hand 


App. 


Hand 


App. 


Hand 


Sutrapur 

Rangpur 


49 


50 


25 


5 


2.7 


0.12 


0.02 


5.8 


5.4 


152.0 


171.0 


Akkelpur, 

Rangpur 


50 


50 


25 


5 


2.9 


0.12 


0.02 


5.9 


5.1 


156.0 


172.0 


Sadar 

Netrakona 


46 


49 


25 


5 


2.3 


0.13 


0.02 


6.1 


5.4 


160.0 


170.0 


Purbadhala 

Netrakona 


47 


51 


25 


5 


2.2 


0.13 


0.02 


6.2 


6.0 


162.0 


168.0 


Paba 

Rajshahi 


36 


92 


20 


8 


2.3 


0.13 


0.02 


6.0 


6.0 


165.0 


170.0 




Average 






2.46 


0.13 


0.02 


6.01 


5.61 


162 


169.25 



1 Time of operation is the total time including turning, USG filling, machine setting and other losses. 



BRRI dhan29 was cultivated in all locations except Sutrapur, Sadar, Rangpur where BRRI 
dhan28 was cultivated. 2.7 gm size granule was applied in the field to evaluate the 
applicator. The calculated dose of USG was about 168 kg/ha whereas prilled urea was about 
280 kg/ha. Others fertilizer dose was similar irrespective of all treatments. USG was applied 
at 10-12 days after transplanting. Date of seedling, transplanting, USG and prilled urea 
application is presented in Table 29. Photographic view of field operations and crop 
conditions are shown in Apendix-C (Fig. C1 & C2). 

Table 30. Yield performance of BRRI varieties in different locations as affected by 



different method of N fertilization. 



Treat. 


Yield (t/ha) 


Average yield 
(t/ha) 




Sadar, 

Kushtia 


Kumar., 

Kushtia 


Sadar, 

Habiganj 


Bania- 

cang 


BRRI 

Habi- 

ganj 


Burir- 

chang 


Laksam 


Sadar, 

Rangpur 


Sadar, 

Rangpur 


Sadar, 

Netra- 

kona 


Purba- 

dhala 


Paba 

Rajshahi 


BRRI 

Dhan29 


BRRI 

Dhan28 




BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan28 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 


BRRI 

Dhan29 






Ti 


8.50a 


9.96a 


7.68b 


7.97a 


8.08a 


8.25a 


7.58a 


6.7ab 


6.83a 


7.52a 


7.33a 


8.56a 


8.02 


6.71 


t 2 


8.62a 


10.2a 


7.94a 


8.22a 


8.28a 


8.23a 


7.71a 


7.12a 


6.55a 


7.59a 


7.47a 


8.60a 


8.13 


7.12 


t 3 


8.03b 


9.38b 


6.82c 


6.63b 


8. 1 la 


7.79a 6.44b 


6.26b 


6.20a 


6.64b 


6.64b 


7.99b 


7.33 


6.26 


% of 
cv 


0.99 


2.10 


0.81 


2.65 


3.61 


3.08 


4.01 


4.49 


4.42 


2.76 


3.04 


2.14 




- 


LS' 

(%) 


* 


** 


* 


* 


ns 


ns 


** 


ns 


ns 


* 


** 


** 


- 


- 



'Level of significance 



There were significant yield variation observed in different N fertilization method in studied 
locations except BRRI R/S, Habiganj; Burhicang, Comilla; Akkelpur, Rangpur. In kushtia 
(Sadar and Khumarkhali), Habiganj (Sadar and Baniacang), Laksam, Comilla; Sutrapur, 
Rangpur; Netrakona (Sadar and Purbadhala) and Paba, Rajshali, yield was significantly 
higher when N was applied as USG applying by both traditionally and USG applicator than 
prilled urea. In all the cases, USG gave higher yield than prilled urea. Although the 
performance of USG was applied by USG applicator and hand was not consistent. 
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In some locations, USG applying by hand gave higher yield than USG applying by USG 
Applicator or vis-à-vis. Considering the average yield of 12 locations; USG gave around 0.75 
t/ha more yield than prilled urea. It might be due to the USG produced higher effective 
tiller/m 2 as well as higher grains/m 2 resulted of higher yield. 



e. Field trials of USG applicator in different locations during Boro/2012 

BRRI USG was operated at 10 different locations of the country to evaluate the field 
performance of the applicator. During field operation of the applicator average walking speed 
of the operator was found 1.93 km/hr and field capacity was about 0.15 ha/hr whereas manual 
USG application capacity was found 0.019 ha/hr. Average depth of placement of the granule 
was around 7.01 cm (Table 31). 

BRRI dhan29 and BRRI dhan28 was cultivated in all locations. 2.7 gm size granule was 
applied in the field to evaluate the applicator. The calculated dose of USG was about 168 
kg/ha whereas prilled urea was 270 kg/ha for BRRI dhan29 and 250 kg/ha for BRRI dhan28. 
Others fertilizer dose was similar irrespective of all treatments. USG was applied at 5-7 days 
after transplanting. Date of seedling, transplanting, USG and prilled urea application is 
presented in Table 32. Photographic view of field operations is shown in Apendix-D. 

Table 31. Field performance of the BRRI USG Applicator operated in different places 



during Boro/12 



Places 


Time 

of operation' 
(min) 


Area 

(decimal) 


Walking 

speed 

(kin/hr) 


Field 

capacity 

(ha/hr) 


Depth of 
of placement 
(cm) 


Wt. of dispensed 
USG 
(Kg/ha) 




App. 


Hand 


App. 


Hand 


App. 


App. 


Hand 


App. 


Hand 


App. 


Hand 


Kumarkhali 

Kushtia 


31 


142 


20 


12 


2.06 


0.16 


0.022 


6.6 


5.7 


167.5 


169.0 


Sadar 

Netrakona 


89 


243 


5o 


20 


1.75 


0.14 


0.019 


6.5 


6.2 


164.0 


169.0 


Laksam 

Comilla 


54 


408 


30 


30 


1.77 


0.14 


0.019 


6.8 


5.8 


164.0 


168.7 


Purbadhala 

Netrakona 


32 


128 


20 


10 


2.09 


0.17 


0.023 


6.0 


5.5 


168.0 


167.5 


Burichang 

Comilla 


31 


142 


20 


10 


1.96 


0.16 


0.019 


6.6 


5.7 


167.0 


168.0 


Sadar 

Habiganj 


89 


243 


5o 


20 


2.11 


0.17 


0.019 


6.5 


6.2 


169.0 


172.0 


Sadar 

Rangpur 


54 


408 


30 


30 


1.79 


0.14 


0.018 


6.8 


5.8 


162.8 


167.0 


Paba 

Rajshahi 


31 


162 


20 


10 


2.06 


0.16 


0.018 


6.0 


5.4 


164.0 


169.5 


Godagari 

Rajshahi 


35 


116 


20 


10 


1.73 


0.14 


0.023 


6.0 


5.9 


161.0 


170.0 


Mithapukur 

Rangpur 


31 


162 


20 


10 


1.96 


0.16 


0.014 


6.0 


5.4 


165.0 


171.0 




Average 






1.93 


0.15 


0.019 


7.01 


6.34 


165.23 


169.17 



1 Time of operation is the total time including turning, USG filling, machine setting and other losses. 
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Table 32. Yield performance of BRRI varieties in different locations as affected by 



different method of N fertilization 



Treat. 


Average yield (t/ha) 


Average yield 
(t/ha) 




Kumark., 


Sadar, 


Laksam, 


Purba- 


Buri- 


Sadar 


Sadar 


Paba 


Goda- 


Mitha- 


BRRI 


BRRI 




Kushtia 


Netrakona 


Comilla 


dhala 


chang 


Habiganj 


Rangpur 


Rajshahi 


gari 


pukur 


Dhan29 


Dhan28 




BRRl 


BRRI 


BRRI 


BRRI 


BRRI 


BRRI 


BRRI 


BRRI 


BRRI 


BRRI 








Dhan29 


Dhan29 


Dhan28 


Dhan29 


Dhan29 


Dhan29 


Dhan29 


Dhan29 


Dhan28 


Dhan29 






Ti 


7.49 


7.35 


5.75 


6.75 


7.12 


6.50 


6.85 


7.11 


6.80 


6.78 


6.9 


6.3 


t 2 


7.57 


7.21 


5.78 


6.55 


6.89 


6.48 


6.90 


7.02 


6.82 


6.48 


6.9 


6.4 


t 3 


7.26 


7.00 


4.80 


6.20 


6.45 


6.11 


6.28 


6.89 


5.98 


6.48 


6.6 


5.4 



Yield variation was not observed in USG application by hand and applicator in studied ten 
locations (Table 32). In all the cases, USG gave higher yield than prilled urea. Although the 
performance of USG was applied by USG applicator or hand was not consistent. In some 
locations, USG applying by USG applicator gave higher yield than hand application or vis-à- 
vis. But USG gave around 0.6 t/ha more yield than prilled urea. It might be due to the USG 
produced higher effective tiller/m 2 as well as higher grains/m 2 resulted of higher yield. 



/. Field trials of USG Applicator in different locations duriitg Aman/2012 

Yield variation was observed in 11 studied locations between mechanical and manual 
transplanting. In case of BRRI dhan49, average yield was found 4.48 and 4.29 t/ha in 
mechanical and manual transplanting plots respectively whereas 3.89 and 3.76 t/ha yield was 
observed in BRRI dhan33 respectively. BINA dhan7 also gave higher yield in the mechanical 
transplanting plots compared to manual transplanting which was 4.01 and 3.86 t/ha 
respectively. Mechanical transplanting gave around 0.17 t/ha more yields than manual 
transplanting. It might be due to produced higher effective tiller/m 2 as well as higher 
grains/m 2 resulted of higher yield (Table 34-36). Photographic view of field operations is 
shown in Apendix-5. 



Table 33. Yield performance of BRRI varieties in different locations as affected by 
different method of transplanting 



Treatment 


Average yield (t/ha) 




BRRI dhan49 


BRRI dhan33 


BINA dhan7 


Ti 


4.48 


3.89 


4.01 


t 2 


4.29 


3.76 


3.86 



Table 34. Performance of yield and yield contributing parameters of BRRI dhan49 in 
different project locations 



Place 


Treat. 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plants 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Laksam 


Ti 


101.4 


39 


28 


21.5 


108 


32 


20.65 


435 


9.35 


19.50 


4.38 


Comilla 


t 2 


65.5 


37 


27 


21.25 


105 


39 


20.5 


438 


9.25 


19.00 


4.36 


Burichang 


Ti 


102.5 


41 


30 


21.45 


106 


29 


20.78 


435 


10.30 


21.00 


4.73 


Comilla 


t 2 


100 


38 


29 


21 


109 


32 


20.65 


440 


10.25 


20.00 


4.77 
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Place 


Treat. 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plants 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Nakla 


Ti 


102.75 


40 


27 


21 


111 


37 


20.42 


436 


10.00 


19.50 


4.68 


Shrerpur 


t 2 


100.5 


37 


26 


19.85 


109 


42 


20.35 


445 


9.50 


19.25 


4.46 


Sadar 


Ti 


101 


37 


29 


21.75 


102 


35 


20.5 


430 


9.25 


21.35 


4.23 


Kushtia 


t 2 


100 


36 


27 


21 


106 


32 


20.45 


430 


8.75 


21.25 


4.01 


Purbadhala 


Ti 


105.5 


40 


30 


20.8 


99 


26 


20.65 


438 


9.50 


19.75 


4.43 


Netrakona 


t 2 


102.7 


37 


28 


19.25 


98 


33 


20.43 


440 


8.75 


19.25 


4.11 


Sadar 


Ti 


101 


36 


32 


22 


98 


29 


21.2 


445 


10.25 


19.35 


4.81 


Rangpur 


t 2 


112 


33 


29 


22.35 


99 


21 


21.15 


440 


9.65 


19.15 


4.54 


Mithapukur 


Ti 


98.75 


42 


30 


21.5 


106 


19 


20.75 


435 


9.85 


20.85 


4.53 


Rangpur 


t 2 


100.25 


39 


30 


21 


99 


21 


20.65 


436 


9.25 


20.65 


4.27 


Sadar 


Ti 


103.45 


37 


29 


21 


94 


20 


21.03 


450 


9.02 


21.28 


4.13 


Habiganj 


t 2 


103.25 


32 


26 


20.75 


92 


29 


21 


455 


8.45 


21.12 


3.88 


BRRI 


Ti 


105 


40 


29 


20.75 


100 


33 


21.1 


445 


9.45 


19.55 


4.42 


Gazipur 


t 2 


100.5 


39 


29 


19.3 


99 


36 


21 


445 


9 


18 


4.29 



Table 35. Performance of yield and yield contributing parameters of BRRI dhan33 at 
Sadar, Netrakona 



Place 


Treat. 






3-hills information 




1000 


Tiller 


Paddy 


M.C. 


Yield 






Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


grain 

wt. 

(gm) 


/20m 2 


wt. of 
20 m 2 
(kg) 


(%) 


at 14% 
m.c. 
(t/ha) 


Sadar 


Ti 


99.5 


37 


27 


23.5 


86 


26 


23.52 


438 


8.50 


21.35 


3.89 


Netrakona 


t 2 


65.7 


32 


26 


22.45 


83 


27 


23.48 


440 


8.20 


21.22 


3.76 



Table 36. Performance of yield and yield contributing parameters of BINA dhan7 at 
Kumakhali, Kushtia 



Place 


Treat 


3-hills information 






Plant 


No. 


No. of 


Panicle 


No. of 


Sterile 






height 


of 


panicle 


length 


grains 


grains 






(cm) 


plant 




(cm) 


/panicle 


/panicle 


Kumaikhali, 


Ti 


115.75 


38 


28 


22.5 


91 


29 


Kushtia 


t 2 


110 


34 


27 


22.25 


87 


32 



1000 

grain 

wt. 

(gm) 



Tiller 

/20m 2 



Paddy 
wt. of 
20 m 2 
(kg) 



M.C. 

% 



Yield 
at 14% 
m.c. 
(t/ha) 



22.85 435 8.70 20.75 4.01 

22.95 450 8.25 19.50 3.86 



g. Field trials of USG Applicator in different locations during Boro/2013 

Yield variation was observed in 21 studied locations between USG application and prilled 
urea application. In case of BRRI dhan28, average yield was found 5.95 and 5.78 ton/ha in 
USG and prilled urea plots respectively whereas 6.98 and 6.51 ton/ha yield was observed in 
BRRI dhan29 respectively. BRRI dhan50 also gave higher yield in the USG application plots 
compared to prilled urea plot which was 6.21 and 5.60 ton/ha respectively (Table 37). USG 
application gave around 0.35 ton/ha more yields than prilled urea. It might be due to produce 
higher effective tiller/m 2 as well as higher grains/m 2 resulted of higher yield (Table 38-40). 
Photographic view of field operations is shown in Apendix-F. 
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Table 37. Yield performance of BRRI varieties in different locations as affected by 



different method of urea application 



Treatment 


Average yield (t/ha) 




BRRI dhan28 


BRRI dhan29 


BRRI dhan50 


Ti 


5.95 


6.99 


6.21 


t 2 


5.79 


6.52 


5.60 


Table 38. Performance of yield and yield contributing parameters of BRRI dhan28 



Place 


Treat. 


3-hills information 


1000 

grain 

weight 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Jatrapasha 


Ti 


92 


47 


39 


25 


118 


24 


22.45 


420 


15.00 


22.00 


6.80 


Habiganj 


t 2 


89 


39 


33 


24 


120 


23 


22.55 


426 


14.60 


22.00 


6.62 


Sutrapur 


T, 


93 


66 


36 


21 


111 


25 


22.12 


414 


12.90 


23.20 


5.76 


Rangpur 


t 2 


90 


51 


34 


20.5 


114 


28 


21.89 


429 


12.50 


22.20 


5.65 


Gohalakanda 


Ti 


96 


58 


36 


23 


119 


21 


22.35 


412 


13.80 


23.00 


6.18 


Purbadhala 


t 2 


92 


56 


32 


22.4 


123 


27 


22.21 


419 


13.00 


22.00 


5.90 


Burichang 


Ti 


94 


53 


35 


24 


112 


21 


22.04 


411 


13.40 


23.00 


6.00 


Comilla-1 


t 2 


90 


55 


35 


23.2 


114 


24 


22.21 


419 


12.90 


23.00 


5.78 


Burichang 


Ti 


95 


49 


34 


23 


117 


23 


22.3 


423 


13.20 


23.00 


5.91 


Comilla-2 


t 2 


90 


53 


32 


22 


114 


28 


22.4 


429 


12.80 


22.00 


5.80 


Sadar 


Ti 


93 


48 


32 


21.2 


119 


22 


22.23 


413 


12.00 


23.20 


5.36 


Habiganj 


t 2 


92 


51 


31 


21 


118 


24 


22.1 


417 


11.80 


23.00 


5.28 


Sutrapur 


Ti 


89 


49 


33 


23 


113 


21 


22.53 


421 


12.90 


22.70 


5.80 


Rangpur 


t 2 


87 


52 


33 


22.2 


117 


26 


22.2 


426 


12.30 


21.70 


5.60 


Sadar 


Ti 


105 


50 


37 


25.5 


110 


12 


22.4 


416 


13.20 


24.00 


5.83 


Kushtia 


t 2 


99 


48 


33 


21.66 


115 


15 


22.3 


423 


12.80 


22.90 


5.74 


Laksam 


Ti 


93 


53 


35 


23.2 


112 


9 


22.32 


411 


13.00 


23.50 


5.78 


Comilla 


t 2 


91 


52 


33 


23 


116 


10 


22.4 


414 


12.50 


23.40 


5.57 


Burichan 


Ti 


102 


57 


34 


25 


113 


22 


22.53 


422 


13.40 


23.00 


6.00 


Comilla-2 


t 2 


100 


58 


33 


24 


119 


21 


22.03 


429 


13.00 


22.00 


5.90 


Mithapukur 


Ti 


88.8 


62 


38 


21.5 


102 


29 


22.3 


423 


13.40 


22.00 


6.08 


Rangpur-1 


t 2 


85 


59 


36 


21.4 


107 


24 


22.012 


435 


13.00 


23.00 


5.82 


Mithapukur 


Ti 


89 


52 


37 


22.4 


110 


19 


22.03 


419 


13.30 


23.80 


5.89 


Rangpur-2 


t 2 


86 


53 


35 


22 


105 


23 


22.32 


425 


12.90 


22.90 


5.78 



Table 39. Performance of yield and yield contributing parameters of BRRI dhan29 



Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Hislakor-1 


Ti 


94 


52 


37 


24.6 


124 


24 


23.34 


419 


16.00 


23.30 


7.13 


Kumarkhali 


t 2 


90 


44 


36 


23.29 


118 


24 


23.74 


422 


15.60 


23.00 


6.98 


Hislakor-2 


Ti 


93 


50 


38 


25 


125 


29 


23.22 


414 


16.20 


22.30 


7.32 


Kumarkhali 


t 2 


91.5 


40 


34 


23 


121 


22 


23.42 


428 


15.40 


23.00 


6.89 


Hislakor-3 


Ti 


99 


52 


37 


23.5 


115 


19 


23.65 


417 


15.50 


23.80 


6.87 


Kumarkhali 


t 2 


96 


50 


33 


23.19 


127 


24 


23.24 


426 


14.90 


23.40 


6.64 


Hislakor-4 


Ti 


93 


57 


36 


23.9 


121 


27 


23.7 


421 


16.00 


23.00 


7.16 


Kumarkhali 


t 2 


90 


50 


35 


23 


117 


25 


23.56 


424 


14.90 


23.00 


6.67 


Sadar 


Ti 


105 


57 


36 


23.55 


121 


29 


23.32 


429 


15.30 


23.40 


6.81 


Netrakona 


t 2 


99 


50 


34 


22.5 


118 


28 


23.53 


435 


14.90 


23.00 


6.67 


Purbadhala 


Ti 


90 


53 


37 


22 


120 


9 


23.09 


424 


15.60 


23.00 


6.98 


Netrakona 


t 2 


89 


54 


36 


22.2 


100 


15 


22.12 


410 


12.00 


24.00 


5.30 
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Place 


Treat 






3-hills information 




1000 


Tiller 


Paddy 


M.C. 


Yield 






Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


grain 

wt. 

(gm) 


/20m 2 


wt. of 
20 m 2 
(kg) 


(%) 


at 14% 
m.c. 
(t/ha) 


Burichang 


T, 


95 


51 


35 


25 


121 


24 


23.17 


432 


15.00 


24.00 


6.63 


Comilla 


T 2 


90 


55 


33 


22 


122 


30 


23.01 


436 


14.40 


22.90 


6.45 



Table 40. Performance of yield and yield contributing parameters of BRRI dhan50 



Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Paba- 1 


Ti 


97 


48 


35 


22.9 


117 


20 


22 


413 


12.90 


22.10 


5.84 


Rajshahi 


T 2 


93 


54 


35 


22.5 


114 


30 


21.9 


418 


12.50 


21.00 


5.74 


Paba-2 


Ti 


91 


55 


36 


22.1 


118 


23 


20.5 


427 


13.00 


22.00 


5.90 


Rajshahi 


T 2 


90 


52 


33 


22 


112 


30 


21.1 


432 


12.00 


21.70 


5.46 



II. Rice transplanter 

a. Research station based trials of walking and riding type Rice Transplanter during 
Aus/2011 

The field performance data of the transplanter is presented in Table 41. Field operation was 
found suitable in terms of spacing, depth of placement and uniformity of transplanting. The 
photographs of different field operations of walking and mechanical rice transplanter are 
presented in Appendix-G (Fig. G1 to G3). 



Table 41. Field performance of the mechanical transplanter , Aus/2011 



Parameters 


Walking type rice 
transplanter 


Riding type rice 
transplanter 


Number of rows 


4 


6 


Row to row distance (cm) 


30 


30 


Transplanting speed (m/sec) 


0.6 to 1.0 


1.0 to 1.30 


Field capacity (decimal/hr) 


32.5 to 42.5 


80 - 100 


Fuel required (L/hr) 


0.85 


1.0 


Transplanting width (cm) 


120 


180 


Plant to plant distance (cm) 


16 


16 


Transplanting depth (cm) 


1. 5-3.0 


1. 5-4.0 


No. of plants per hill 


3-6 


3-6 


No. of hill per m 2 


20 


20 


Missing hill per m 2 


1.5 


1 


Floating hill per m 2 


1 


1 


Buried hill per m 2 


1 


1 


Damaged hill per m 2 


0 


0 




Total missing hills— 3.5 


3 



The average field capacity of the transplanter was found 37.5 decimal/hr and 90 decimal/hr. 
The field operation of this machine was found satisfactory. Transplanting of seedlings, 
placement of seedlings and depth of seedling placement were found satisfactory. Row to row 
distance and plant to plant distance was found uniform. Total missing hills were found 3.5 
and 3.0 nos/m 2 considering missing, floating, buried and damage hills of walking and riding 
type transplanter respectively. The percent of total missing hills were 17.5 and 15%. 
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b. Field trials ofRice Transplanter in different locations during Aman/2011 

Seedling was prepared in the fanners’ field/yard with proper instruction. Farmers prepared 

their seedling both on polythene sheet and plastic tray. Plastic tray was supplied from project. 
Seedling from polythene sheet was cut using metallic frame similar with plastic tray in size 
(Appendix-H, Fig. Hl). Raising seedling was carried in the field by making roll (Appendix- 
H, Fig. H4). Before field operation, discussion session was arranged with the help of DAE. 
Yield performance of rice transplanting by mechanical rice transplanter were compared with 
hand transplanting method. Machine transplanting plots gave more yields in all trials except 
Burichang, comilla. In Burichang, Comilla, 4.85 and 4.87 t/ha yield was found for machine 
and hand transplanting plots respectively. Average yield of the machine transplanting plot 
and hand transplanting plot were 4.95 t/ha and 4.85 t/ha (Table 42). Photographic view on 
rice transplanter field trials are presented in Appendix-H (Fig. H1 to H6). 



Table 42. Information of the trial plots, Aman/2011 



Locations 


Date of 


Age of 


Variety 


M.T. 


H. T. 


Harvesting 


Yield (t/ha) 




transplan 


seedling 

days 




area 

(decimal) 


area 

(decimal) 




M. 

Trans. 


H. 

trans. 


Kumarkhali 

Kushtia 


16/08/2011 


24 


BRRI Dhan49 


50 


20 


04/12/11 


5.03 


5.00 


Sadar 

Kushtia 


17/08/2011 


25 


BRRI Dhan49 


45 


15 


04/12/11 


5.12 


4.85 


Sadar 

Netrakona 


10/08/1 1 


22 


BRRI Dhan49 


50 


30 


29/11/11 


5.05 


4.99 


Sadar 

Netrakona 


11/08/2011 


23 


BRRI Dhan49 


45 


20 


30/11/11 


5.10 


5.01 


Laksam 

Comilla 


08/08/2011 


18 


BRRI Dhan49 


30 


15 


04/12/11 


4.98 


4.95 


Purbadhala 

Netrakona 


10/08/2011 


22 


BRRI Dhan32 


40 


15 


29/11/11 


4.28 


4.25 


Burichang 

Comilla 


14/08/2011 


21 


BRRI Dhan49 


40 


25 


07/12/11 


4.85 


4.87 


Sadar 

Rangpur 


11/08/2011 


24 


BRRI Dhan49 


33 


10 


29/11/12 


4.90 


4.75 


Paba 

Rajshahi 


16/08/2011 


26 


BRRI Dhan49 


35 


15 


04/12/11 


5.06 


4.98 


Mithapukur 

Rangpur 


10/08/2011 


26 


BRRI Dhan49 


35 


15 


27/11/11 


5.13 


4.88 












Average yield (t/ha): 


4.95 


4.853 



Note: MT = Machine transplanting and HT = Hand transplanting 



Mechanical rice transplanter was evaluated in different ten locations of the country. During 
evaluation, average speed (m/sec), field capacity (deci/hr), fuel required (1/hr), transplanting 
width (cm), no. of plants per hill, no. of hill per m 2 , missing hill per m 2 , floating hill per m 2 , 
buried hill per m 2 and damaged hill per m 2 were found 0.61, 41.0, 0.66, 120, 3-6, 20, 1.8, 0.8, 
0.5 and 1.1 respectively. Average 4.2 nos/m 2 missing hills (19.5%) were observed during 
trials (Table 43). 
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Table 43. Field performance of the mechanical transplanter , Aman/2011 



Parameters 


Area 

(decimal) 


'Time 

(min) 


Avg 

speed 

(m/sec) 


Field 

capacity 

(decimal/hr) 


Fuel 

(1/hr) 


T. 

width 

(cm) 


Trans. 

depth 

(cm) 


Missing 

hills/m 2 


Floating 

hills/m 2 


Buried 

hills/m 2 


Damaged 

hills/m 2 


Kumarkhali 

Kushtia 


50 


71.5 


0.60 


41.96 


0.64 


120 


1.5-3.0 


1 


1 


0 


1 


Sadar 

Kushtia 


45 


69 


0.45 


39.13 


0.75 


120 


1. 5-2.5 


2 


1 


2 


2 


Sadar 

Netrakona 


50 


73.5 


0.53 


40.82 


0.75 


120 


1. 5-2.0 


1 


1 


0 


1 


Sadar 

Netrakona 


45 


64.25 


0.60 


42.02 


0.64 


120 


1.5-3.0 


2 


2 


0 


1 


Laksam 

Comilla 


30 


40 


0.53 


45.00 


0.64 


120 


1. 5-2.0 


0 


1 


0 


1 


Purbadhala 

Netrakona 


40 


64.5 


0.60 


37.21 


0.64 


120 


1.5-3.5 


2 


1 


1 


1 


Burichang 

Comilla 


40 


61.5 


0.60 


39.02 


0.64 


120 


2.0-3.0 


4 


0 


0 


1 


Sadar 

Rangpur 


33 


48.5 


0.68 


40.82 


0.64 


120 


1. 5-2.0 


3 


0 


0 


1 


Paba 

Rajshahi 


35 


50 


0.75 


42.00 


0.64 


120 


1.5-3.5 


1 


1 


2 


1 


Mithapukur 

Rangpur 


35 


50 


0.75 


42.00 


0.64 


120 


1. 5-2.5 


2 


0 


0 


1 


Average 


- 


- 


0.61 


41.00 


0.66 


120 


- 


1.8 


0.8 


0.5 


1.1 



'Transplanting time was counted considering turning, seedling feeding and operators personal times. 



c. Field trials ofRice Transplanter in different locations during Boro/2012 
Mechanical rice transplanter was evaluated in 11 different project locations during Boro/2012 
season. Yield performance of rice transplanting by mechanical rice transplanter were 
compared with hand transplanting method. In all trials, machine transplanting plots gave 
more yield compare to manual transplanting plots except Paba, Rajshahi. Average yield of 
the machine transplanting plot and hand transplanting plot were 6.42 t/ha and 6.28 t/ha (Table 
44). 



Table 44. General information of Rice Transplanter trials during Boro/2011 



Locations 


Date 
of trans. 


Seedling 


Variety 


M. T. 


H. T. 


Harvesting 


Yield (t/ha) 




age 

(days) 




area 

(decimal) 


area 

(decimal) 




M. 

Trans. 


H. 

trans. 


Kumarkhali 

Kushtia 


17/01/12 


28 


BRRI Dhan29 


35 


15 


23/05/12 


7.17 


7.15 


Sadar 

Netrakona 


23/01/12 


25 


BRRI Dhan29 


40 


10 


29/05/12 


6.87 


6.85 


Sadar 

Netrakona 


24/01/12 


26 


BRRI Dhan29 


42 


25 


30/05/12 


7.05 


7.00 


Laksam 

Comilla 


28/01/12 


25 


BRRI Dhan28 


35 


30 


13/05/12 


5.40 


5.18 


Purbadhala 

Netrakona 


31/01/12 


22 


BRRI Dhan28 


36 


12 


26/05/12 


5.95 


5.74 


Burichang 

Comilla 


05/02/12 


24 


BRRI Dhan50 


40 


20 


23/05/12 


6.00 


5.85 
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Locations 


Date 
of trans. 


Seedling 


Variety 


M. T. 


H. T. 


Harvesting 


Yield (t/ha) 




age 

(days) 




area 

(decimal) 


area 

(decimal) 




M. 

Trans. 


H. 

trans. 


Sadar 


23/02/12 


30 


BRRI Dhan29 


30 


15 


30/05/12 


6.98 


6.80 


Habiganj 

Sadar 


14/02/12 


34 


BRRI Dhan29 


34 


10 


27/05/12 


7.03 


6.88 


Rangpur 

Mithapukur 


13/02/12 


28 


BRRI Dhan28 


35 


20 


28/08/12 


6.05 


5.98 


Rangpur 

Godagari 


24/01/12 


26 


BRRI Dhan28 


35 


20 


10/05/12 


5.97 


5.50 


Rajshahi 
Paba Rajshahi 


16/01/12 


28 


BRRI Dhan29 


32 


10 


15/05/12 


6.12 


6.14 












Average yield (t/ha): 


6.42 


6.28 



Note: MT = Machine transplanting and HT = Hand transplanting 



Table 45. Field performance of the mechanical transplanter , Boro/2011 



Parameters 


Area 

(decimal) 


Time 

(min) 


Avg. 

speed 

(m/sec) 


Field 

capacity 

(decimal/hr) 


Fuel 

(L/hr) 


Trans. 

depth 

(cm) 


Missing 

hills/m 2 


Floating 

hills/m 2 


Buried 

hills/m 2 


Damaged 

hills/m 2 


Kumarkhali, 

Kushtia 


35 


51.47 


0.64 


40.80 


0.67 


1.5-2. 5 


1 


1 


0 


1 


Sadar, 

Netrakona 


40 


58.82 


0.53 


40.80 


0.80 


1. 5-3.0 


0 


1 


2 


0 


Sadar, 

Netrakona 


42 


60.00 


0.49 


42.00 


0.78 


1.5-2. 2 


2 


1 


0 


1 


Laksam, 

Comilla 


35 


48.61 


0.56 


43.20 


0.74 


1.5-3. 2 


1 


2 


0 


1 


Purbadhala 

Netrakona 


36 


48.65 


0.56 


44.40 


0.78 


1. 5-2.0 


0 


1 


0 


1 


Burichang, 

Comilla 


40 


66.67 


0.62 


36.00 


0.66 


1.5-3. 5 


2 


1 


1 


1 


Sadar, 

Habiganj 


30 


48.39 


0.64 


37.20 


0.68 


2. 0-3.0 


4 


0 


0 


1 


Sadar, 

Rangpur 


34 


55.74 


0.64 


36.60 


0.69 


1. 5-2.0 


1 


0 


0 


1 


Mithapukur, 

Rangpur 


35 


51.47 


0.83 


40.80 


0.70 


1.5-3. 5 


1 


1 


2 


1 


Godagari, 

Rajshahi 


35 


53.85 


0.71 


39.00 


0.72 


1.5-2. 5 


2 


0 


0 


0 


Paba, 

Rajshahi 


32 


52.46 


0.64 


36.60 


0.69 


1. 5-2.0 


1 


0 


0 


1 


Average 


- 


- 


0.62 


39.76 


0.72 




1.36 


0.73 


0.45 


0.82 



Mechanical rice transplanter was evaluated in different 1 1 locations of the country. During 
evaluation, parameters on average speed (m/sec), field capacity (deci/hr), fuel required (L/hr), 
transplanting width (cm), no. of plants per hill, no of hill per m 2 , missing hill per m 2 , floating 
hill per m 2 , buried hill per m 2 and damaged hill per m 2 were 0.62, 39.76, 0.72, 120, 3-5, 20, 
1.36, 0.73, 0.45 and 0.82 respectively (Table 45). Photographic view on rice transplanter field 
trials are presented in Appendix-I (Fig. II to Fig. 14). 
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d. Field trials of mechanical Rice Transplanter in different locations during Aman/2012 
Yield variation was observed in 11 studied locations between mechanical and manual 
transplanting. In case of BRRI dhan49, average yield was found 4.46 and 4.32 t/ha in 
mechanical and manual transplanting plots respectively whereas 3.84 and 3.77 t/ha yield was 
observed in BRRI dhan33 respectively. BINA dhan7 also gave higher yield in the mechanical 
transplanting plots compared to manual transplanting which was 3.77 and 3.69 t/ha 
respectively (Table 46). Mechanical transplanting gave around 0.15 t/ha more yields than 
manual transplanting. It might be due to produced higher effective tiller/m 2 as well as higher 
grains/m 2 resulted of higher yield (Table 47-49). Photographic view on rice transplanter field 
trials are presented in Appendix-J. 

Table 46. Yield performance of BRRI varieties in different locations as affected by 



different method of transplanting 



Treatment 




Average yield (t/ha) 






BRRI dhan49 


BRRI dhan33 


BINA dhan7 


Ti 


4.46 


3.84 


3.77 


t 2 


4.32 


3.77 


3.69 


Table 47. Performance of yield and yield contributing parameters of BRRI dhan49 in 
different project locations 



Place 


Treat. 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Laksam 


Ti 


94.5 


41 


30 


22.5 


108 


32 


20.65 


425 


9.5 


19 


4.47 


Comilla 


t 2 


94 


39 


29 


21.8 


105 


39 


20.5 


435 


9.25 


18.5 


4.38 


Burichang 


Ti 


98 


44 


31 


21.6 


106 


29 


20.78 


420 


10.25 


20 


4.77 


Comilla 


t 2 


98 


40 


30 


21.2 


109 


32 


20.65 


435 


10.1 


19.5 


4.73 


Nakla 


Ti 


102 


42 


28 


21.5 


111 


37 


20.42 


425 


9.5 


19.5 


4.45 


Shrerpur 


t 2 


99.5 


38 


27 


21 


109 


42 


20.35 


440 


9.25 


19 


4.36 


Sadar 


Ti 


100 


40 


30 


22.4 


102 


35 


20.5 


425 


9 


20 


4.19 


Kushtia 


t 2 


99.5 


37 


27 


22 


106 


32 


20.45 


430 


8.5 


20 


3.95 


Purbadhala 


Ti 


102.5 


42 


31 


20.8 


99 


26 


20.65 


420 


9.5 


18.75 


4.49 


Netrakona 


t 2 


102.25 


39 


27 


19.2 


98 


33 


20.43 


435 


8.08 


18.5 


3.83 


Sadar, 


Ti 


98.75 


38 


30 


22.5 


98 


29 


21.2 


430 


10.4 


19.5 


4.87 


Rangpur 


t 2 


98 


35 


29 


22.5 


99 


21 


21.15 


445 


10.2 


19 


4.80 


Mithapukur, 


Ti 


99 


45 


30 


22 


106 


19 


20.75 


420 


9.5 


20 


4.42 


Rangpur 


t 2 


99.5 


44 


29 


21.6 


99 


21 


20.65 


436 


9.25 


20 


4.30 


Sadar, 


Ti 


100 


41 


30 


21.5 


94 


20 


21.03 


420 


8.85 


21 


4.06 


Habiganj 


t 2 


101 


35 


27 


21 


92 


29 


21 


440 


8.45 


21 


3.88 


BRRI, 


Ti 


102 


41 


30 


20.8 


100 


33 


21.1 


425 


9.2 


18 


4.39 


Gazipur 


t 2 


100.5 


39 


29 


19.3 


99 


36 


21 


445 


9 


18 


4.29 
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Table 48. Performance of yield and yield contributing parameters of BRRI dhan33 at 
Sadar, Netrakona 



Place 


Treat. 






3-hills information 




1000 


Tiller 


Paddy 


M.C. 


Yield 






Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


grain 

wt. 

(gm) 


/20m 2 


wt. of 
20 m 2 
(kg) 


(%) 


at 14% 
m.c. 
(t/ha) 


Sadar 


Ti 


92 


39 


28 


24 


86 


26 


23.52 


425 


8.35 


21 


3.84 


Netrakona 


t 2 


94 


33 


27 


22 


83 


27 


23.48 


440 


8.2 


21 


3.77 


Table 49. Performance of yield and yield contributing parameters of BINA dhan7 at 
Kumakhali 



Place 


Treat. 


3-hills information 






Plant 


No. 


No. of 


Panicle 


No. of 


Sterile 






height 

(cm) 


of 

plant 


panicle 


length 

(cm) 


grains 

/panicle 


grains 

/panicle 


Kumarkhali 


Ti 


112 


40 


27 


22.9 


91 


29 


Kushtia 


t 2 


94 


37 


26 


22.5 


87 


32 



1000 

grain 

wt. 

(gm) 



Tiller 

/20m 2 



Paddy 
wt. of 
20 m 2 
(kg) 



M.C. 

(%) 



Yield 
at 14% 
mc 
(wb) 
(t/ha) 



22.85 420 
22.95 450 



8.2 21.0 3.77 
8.0 20.8 3.69 



e. Performance evaluation of mechanical rice transplanter in un-puddled condition 
Cone penetration resistance of soil before transplanting was measured using cone 
Penetrometer. The recorded data was presented in Fig. 28 to Fig. 30. Cone resistance was 
varied in three locations due to type of soil. In all cases, penetration resistance reading 
showed zero in the manometer dial up to 8cm in puddle condition. In the un-puddle 
condition, penetration resistance was around 1 Mpa at 8cm depth. However, penetration 
resistances were found 1.7, 1.9 and 2.05 Mpa at 22cm depth in the locations of Kumarkhali- 
Kushtia, Burichong-Comilla and Laksam-Comilla. In laksam-Comilla, resistance is more 
because of sandy loam soil. 



180 1 , ™ 170 

i 160 m 

1.60 -\ ■Puddlefield 




8cm lOcm 12cm 14cm 16cm 18cm 20cm 22cm 

Depth (cm) 



Fig.28. Cone penetration resistance of clay soil during transplanting at Kushtia 
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Depth (cm) 

Fig. 30. Cone penetration resistance of sandy loam soil during transplanting at Laksam 

Field performance of mechanical rice transplanter 
Transplanter performance 

Field performance of mechanical rice transplanter was measured in terms of field capacity 
and fuel consumption in both puddle and un-puddle field (Table 50). Field capacity of un- 
puddle transplanting was found less compare to puddle transplanting. Transplanter operation 
in un-puddle condition was new for the operator that might be the causes of less field 
capacity. Average, field capacity was found 0.14 ha/hr and 0.13 ha/hr in puddle and un- 
puddle field respectively. Average fuel consumption was found more in puddle field that was 
5.28 L/ha whereas it was 4.77 L/ha in un-puddle field. Among the puddle and un-puddle 
field, fuel consumption was found more in clay type soil condition. More loads due to muddy 
soil during operation of mechanical rice transplanter in puddle field might be the causes of 
more fuel consumption. 





Table 50. Field performance of the mechanical rice transplanter in both puddle and un- 



puddled condition 



Parameters 


Puddle field 


Un-puddle : 


field 


Sandy 
loam soil 


Clay 
loam soil 


Clay 

soil 


Avg. 


Sandy 
loam soil 


Clay loam 
soil 


Clay 

soil 


Avg. 


Area under trials (ha) 


0.142 


0.129 


0.154 


0.14 


0.073 


0.081 


0.061 


0.07 


Time of operation (hr) 


0.95 


0.9 


1.25 


1.03 


0.58 


0.62 


0.45 


0.55 


Field capacity (ha/hr) 


0.15 


0.14 


0.12 


0.14 


0.13 


0.13 


0.14 


0.13 


Fuel consumption (mL) 


703 


621 


938 


- 


336 


384 


302 


- 


Fuel consumption (L/hr) 


0.74 


0.69 


0.75 


0.73 


0.58 


0.62 


0.67 


0.62 



Note: Average of three replications 

Transplanting performance 

Transplanting performance of the mechanical rice transplanter in both puddle and un-puddle 
conditions were measured in terms of number of plants/hill, plant to plant distance, depth of 
planting, number of hills/m 2 , number of trays/ha, missing hills/m 2 , floating hills/m 2 , buried 
hills/m 2 and damage hills/m 2 . In puddle field, average plant to plant distance was found 14.42 
cm whereas it was found 14.85 cm in un-puddle field. Slippage was the cause of reduced 
plant to plant distance in puddle field. On the other hand, transplanting depth almost same in 
both condition because of control depth of placing. Average total missing hills considering 
missing, floating, buried and damaged hills was found 3.60 and 4.92 hills/m 2 in puddle and 
un-puddle field respectively. Floating hills were observed more and buried hills less in un- 
puddle field. Total percent of missing hills were found more in un-puddle field in all 
locations due to more floating and damage hills. Floating hills may be reduced by operating 
the rice transplanter in the field with minimum standing water. Percent of missing hills in 
puddle and un-puddle conditions were 14.94 and 21.04. In both puddle and un-puddle 
conditions, % of total missing hills was observed more in clay soil condition and less in 
sandy loam condition (Table 51). 

Table 51. Transplanting parameters of the mechanical transplanting in both puddled 



and un-puddled condition 



Parameters 


Puddl 


le field 


Un-pudd 


lle field 


Sandy 

loam 

soil 


Clay 

loam 

soil 


Clay 

soil 


Average 


Sandy 

loam 

soil 


Clay 

loam 

soil 


Clay 

soil 


Avg. 


Plant to plant distance (cm) 


14.75 


14.5 


14.0 


14.42 


15 


14.80 


14.75 


14.85 


Depth of transplanting (cm) 


1.5-2. 5 


1.5-2. 5 


1. 5-3.0 


- 


1. 5-2.0 


1. 5-2.0 


1.5-2. 5 


- 


No. of hills/m 2 


23.50 


24.00 


24.50 


24.00 


23.00 


23.50 


23.50 


23.33 


Missing hills/m 2 


1.00 


1.50 


1.00 


1.17 


0.00 


2.00 


1.00 


1.00 


Floating hills/m 2 


0.00 


0.00 


0.00 


0.00 


2.50 


1.75 


2.50 


2.25 


Buried hills/m 2 


1.30 


1.50 


2.50 


1.77 


0.00 


0.00 


0.00 


0.00 


Damage hills/m 2 


0.00 


1.00 


1.00 


0.67 


1.50 


1.50 


2.00 


1.67 


Total missing hills/m 2 


2.30 


4.00 


4.50 


3.60 


4.00 


5.25 


5.50 


4.92 


% of total missing 


9.79 


16.67 


18.37 


14.94 


17.39 


22.34 


23.40 


21.04 
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Fig.31 . Mechanical rice transplanter operation in un-puddle and puddle fields 
Yield performance 

There was no significant yield variation observed in two tilling condition transplanting by 
mechanical rice transplanter in studied three locations except Burichong, Comilla (Table 52). 
In Burichong, yield was significantly higher when land was puddle conventionally before 
transplanting. In all the cases, higher yield was obtained in puddle condition than un-puddle 
condition. Although there was no significant difference in studied other two locations but 
puddle field gave around 0.13 t/ha more yield than un-puddle field. It might be due to 
produce higher effective tiller/m 2 as well as higher grains/panicles resulted of higher yield 
(Table 54 to 56). 



Table 52. Yield in puddled and un-puddled conditions in three different locations 



Treat 


Yield (t/ha) 


Average yield (t/ha) 


Laksam Comilla 


Burichong 

Comilla 


Kumarkhali, Kushtia 


BRRI dhan49 


BINA dhan7 


BRRI dhan49 


BRRI dhan49 


BINA dhan7 


Ti 


4.80a 


5.40a 


4.92a 


5.1 


4.92 


T 2 


4.76a 


5.03b 


4.88a 


4.87 


4.89 


cv, % 


8.22 


1.71 


6.08 


- 


- 


LSD 0.05 


1.374 


0.31 


1.048 


- 


- 



There was no significant straw yield variation observed in three studied locations. However, 
in Laksam and Burichong, straw yield was obtained more in puddle field than un-puddle 
field. Average straw yield in puddle and un-puddle field was found 5.21 and 5.20 t/ha (Table 
53). 



Table 53. Straw yield in puddle and un-puddle conditions in different three locations 



Treat 


Straw yield (t/ha) 


Average 




Sandy soil: Laksam 


Clay loam soil: Burichong 


Clay soil: Kumarkhali 




Ti 


5.03 


5.53 


5.07 


5.21 


T 2 


5.00 


5.45 


5.15 


5.20 


cv, % 


1.63 


6.82 


1.06 


- 


Level of 
significant 


NS 


NS 


NS 


- 
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Yield parameters, Kumarkhali 

There was no significance difference observed except 1000 grains within all yield 
contributing parameters. Plant height was found 102.6 and 102.3 cm for two treatments 
respectively. Average panicle length was 24.48 and 22.83 cm and tillers/m 2 was 361.7 and 
404.3 nos. for Ti and T 2 respectively. Average plant height, panicle length and tillers/m 2 were 
statistically identical in the both Ti and T 2 . Number of effective tillers was 319.3 and 354.3 
nos and filled grains/m 2 was 76.33 and 66.67 nos for Ti and T 2 respectively whereas 1000 
grains weight was 21.12 and 21.47 gm. 1000 grains weight was found significantly less in Ti. 
However, yield was 4.92 and 4.88 t/ha which was statistically identical for both in Ti and T 2 
(Table 54). 



Table 54. Yield and yield contributing parameters, Kumarkhali, Kushtia 



Treat. 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Tiller/m 2 


No. of 
effective 
tiller/m 2 


Filled 

grain/ 

Panicle 


Sterile 

grain/panicle 


1000 grains 
weight at 14% 
m.c. (gm) 


Yield at 
14% m.c. 
(t/ha) 


Ti 


102. 6a 


24.48a 


361.7a 


319. 3a 


76.33a 


30.67a 


21 . 12b 


4.92a 


T 2 


102. 3a 


22.83a 


404.3a 


354.3a 


66.67a 


25.67a 


21.47a 


4.88a 


cv, % 


1.70 


3.30 


13.22 


4.60 


4.67 


11.50 


0.44 


6.08 


LSD0.05 


6.113 


2.742 


177.9 


54.48 


11.74 


11.38 


0.3333 


1.048 



Yield parameters, Burichong 

Significance difference was not observed in the yield contributing parameters. Plant height 
was found 104.7 and 96.33 cm for two treatments respectively. Average panicle length was 
22.77 and 22.89 cm and tillers/m 2 was 395.3 and 333.7 nos. for Ti and T 2 respectively. 
Average plant height, panicle length and tillers/m 2 were statistically identical in the both T 1 
and T 2 ' Number of effective tillers was 277 and 253.7 nos and filled grains/m 2 was 98.0 and 
99.33 nos for Ti and T 2 respectively whereas 1000 grains weight was 20.50 and 20.53 gm. 
Effective tillers/m 2 , filled grains/panicle and 1000 grains weight were found statistically 
identical in both cases. However, yield was observed significantly higher in T 1 compared to 
T 2 which was 5.4 and 5.03 t/ha respectively (Table 55). 



Table 55. Yield and yield contributing parameters, Burichong, Comilla 



Treat. 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Tiller/m 2 


No. of 
effective 
tiller/m 2 


Filled 

grain/ 

panicle 


Sterile 

grain/panicle 


1000 grains 
weight at 14% 
m.c. (gm) 


Yield at 
14% m.c. 
(t/ha) 


Ti 


104.7a 


22.77a 


395. 3a 


277. Oa 


98.0 a 


20.67a 


20.5a 


5.40a 


T 2 


96.33a 


22.89a 


333.7a 


253. 7a 


99. 3a 


17.33a 


20.5a 


5.03b 


cv, % 


3.61 


5.07 


14.65 


7.61 


5.08 


15.04 


0.20 


1.71 


LSD0.05 


12.75 


4.06 


187.60 


70.98 


17.62 


10.04 


0.33 


0.31 



Yield parameters, Laksam 

There was no significance difference observed in all yield contributing parameters. Plant 
height was found 94.63 and 86.33 cm for two treatments respectively. Average panicle length 
was 24.50 and 23.43 cm and tillers/m 2 was 287 and 315 nos. for Ti and T 2 , respectively. 
Average plant height, panicle length and tillers/m 2 were statistically identical in the both T 1 
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and T 2 . Number of effective tillers was 235 and 239 nos and filled grains/m 2 was 102.3 and 
100.3 nos for Ti and T 2 , respectively whereas 1000 grains weight 20.12 and 20.10 gm. 
Effective tillers/m 2 , filled grains/panicle and 1000 grains weight were found statistically 
identical in both cases. However, yield was 4.80 and 4.76 t/ha which is statistically identical 
in Tothan Ti (Table 56). 



Table 56. Yield and yield contributing parameters, Laksam, Comilla 



Treat. 


Avg. 

plants 

height 

(cm) 


Avg. 

Panicle 

length 

(cm) 


Tiller/m 2 


No. of 
effective 
tiller/m 2 


Filled 

grain/ 

panicle 


Sterile 

grain/panicle 


1000 grains 
weight at 14% 
m.c. (gm) 


Yield at 
14% m.c. 
(t/ha) 


Ti 


94.63a 


24.50a 


287.0a 


235.0a 


102. 3a 


30.33a 


20. 12a 


4.80a 


T 2 


86.33a 


23.43a 


315.0a 


239a 


100.3a 


29.00a 


20. lOa 


4.76a 


% of CV 


4.81 


1.51 


3.00 


2.88 


7.29 


13.13 


0.90 


8.22 


LSD 


15.29 


1.276 


31.72 


23.96 


25.94 


13.68 


0.6382 


1.374 



value 

Cost-analysis 

Cost analysis of the mechanical rice transplanter was done to find out the operating cost in 
terms of Tk/hr and Tk./ha in both puddle and un-puddle conditions. Operating cost in terms 
of fixed and variable cost was presented in Appendix-K (Fig. K1 & Fig. K2). Inputs cost for 
rice production in both puddle and un-puddle conditions are presented in Table 57. Benefit- 
cost ratio was computed based on total inputs cost including land rent and interest of 
investment, total production. Benefit-cost ratio computations are also presented in Table 58. 

Table 57. Input cost of rice production as affected by tillage for transplanting using 



mechanical rice transplanter 



Inputs 


Puddle 

condition 

(Tk/ha) 


Un-puddle 

condition 

(Tk/ha) 


Comments 


Seedling preparation 


4800.00 


4760.00 


Number of trays in puddle field: 238/ha 


Land preparation 


10500.00 


3750.00 


and un-puddle: 233/ha 

Power tiller hired for making puddle 


Transplanting 


1844.00 


1898.00 


Based on operating cost of transplanter 


Weeding 


8400.00 


1 1200.00 


30 man-day/ha for puddle and 40 man- 


Herbicide and pesticide 


1800.00 


1800.00 


day/ha for un-puddle field 
Same for all plots 


Supplement irrigation 


1500.00 


1500.00 


One supplement irrigation applied. 


Harvesting, carrying. 


12500.00 


12500.00 


Same for all plots 


threshing and winnowing 
Land rent 


15000.00 


15000.00 


Land rent for one crop season @ 


Interest on investment at 


6761.00 


6289.00 


Tk/ha= 15000.00. 


the rate of 12% 
Total input cost 


63105.00 


58697.00 
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Table 58. Benefit-cost ratio (BCR) calculation 



Tillage option 


Input cost 
(Tk/ha) 


Gross return 
(Tk/ha) 


Gross margin 
(Tk/ha) 


BCR 


Conventional tillage (Puddle 

condition) 


63105 


93927 


30822 


1.49 


Zero tillage (Un-puddle condition) 


58697 


91640 


32943 


1.56 



Note: Values are the means of three replications. Market price of straw (Tk/ton): 1200.00 and Paddy (Tk/ton): 17500.00 



BCR of rice production under puddle and un-puddle conditions, transplanting by mechanical 
transplanter, was gave 1.49 and 1.56 respectively. BCR of rice production in un-puddle 
condition was more compared to puddle condition in Aman season. 



/. Field trials of mechanical Rice Transplanter in different locations during Boro/2013 

Yield variation was observed in 21 studied locations between mechanical and manual 
transplanting. In case of BRRI dhan28, average yield was found 5.79 and 5.53 t/ha in 
mechanical and manual transplanting plots respectively whereas 6.92 and 6.41 t/ha yield was 
observed in BRRI dhan29 respectively. BRRI dhan50 also gave higher yield in the 
mechanical transplanting plots compared to manual transplanting which was 5.77 and 5.60 
t/ha respectively (Table 59). Mechanical transplanting gave around 0.3 t/ha more yields than 
manual transplanting. It might be due to produce higher effective tiller/m 2 as well as higher 
grains/m 2 resulted of higher yield (Table 60-62). Photographic view of seedling raising on 
polythene sheet, discussion session, field operation in bed and conventional field during 
Boro/2013 is presented in Appendix-L. 



Table 59. Yield performance of BRRI varieties in different locations as affected by 



different met 


thod of transplanting 


Treatment 


Average yield (t/ha) 


BRRI dhan28 


BRRI dhan29 


BRRI dhan50 



Ti 5.79 6.92 5.77 

T 2 5.53 6.41 5.60 



Table 60. Performance of yield and yield contributing parameters of BRRI dhan28 



Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Jatrapasha 


Ti 


92 


66 


38 


22.5 


108 


13 


22.15 


418 


13.2 


22.0 


5.99 


Habiganj 


t 2 


87 


59 


32 


19.8 


109 


19 


22.12 


435 


12 


21.0 


5.51 


Sutrapur 


Ti 


87.5 


62 


35 


20.8 


102 


26 


22.65 


412 


12.8 


23.5 


5.69 


Rangpur 


t 2 


84 


59 


37 


19.2 


100 


43 


22.43 


427 


13.25 


21.8 


6.03 


Gohalakanda 


T, 


92 


44 


35 


24 


111 


16 


23.521 


416 


13.5 


22.5 


6.08 


Purbadhala 


t 2 


94 


33 


31 


21 


94 


17 


22.63 


468 


11.85 


24.0 


5.24 


Burichang 


Ti 


94 


53 


36 


25.5 


100 


19 


22.53 


419 


12.4 


24.5 


5.44 


Comilla-1 


t 2 


93 


50 


32 


25 


104 


21 


22.43 


427 


11.8 


23.5 


5.25 


Burichang 


Ti 


98 


45 


34 


24 


116 


19 


22.4 


428 


13.5 


24.0 


5.97 


Comilla-2 


t 2 


91 


44 


33 


23.6 


109 


21 


22.06 


436 


12.25 


23.5 


5.45 


Sadar 


Ti 


90 


48 


35 


19 


107 


10 


22.03 


418 


12.56 


23.0 


5.62 


Habiganj 


t 2 


90 


35 


31 


16 


102 


20 


22.12 


440 


12.1 


22.5 


5.45 
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Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Sutrapur 


Ti 


89 


46 


39 


20.8 


106 


23 


21.1 


396 


12.9 


22.0 


5.85 


Rangpur 


t 2 


84 


42 


37 


19.3 


100 


36 


22.32 


389 


12 


22.0 


5.44 


Sadar 


Ti 


96.33 


53 


36 


27.55 


117 


25 


22.152 


400 


12.4 


20.0 


5.77 


Kushtia 


t 2 


92 


51 


35 


23.5 


115 


26 


22.12 


410 


12.1 


20.0 


5.63 


Laksam 


Ti 


90 


34 


29 


26 


127 


7 


22.4 


437 


13.2 


22.5 


5.95 


Comilla 


t 2 


89 


33 


30 


25.7 


121 


8 


22.5 


449 


12.85 


22.0 


5.83 


Burichang 


Ti 


96 


48 


33 


24 


116 


16 


22.4 


412 


13 


22.8 


5.84 


Comilla-2 


t 2 


95 


44 


30 


23 


123 


20 


22.35 


426 


12.3 


22.0 


5.58 


Joyrampur 


Ti 


87.5 


42 


37 


20.7 


102 


31 


22.15 


418 


12.7 


23.0 


5.69 


Rangpur-1 


t 2 


83 


41 


35 


19.1 


92 


35 


22.39 


439 


12 


22.8 


5.39 


Joyrampur 


Ti 


96 


54 


34 


24 


113 


21 


22.45 


419 


12.6 


23.0 


5.64 


Rangpur-2 


t 2 


93 


53 


34 


22 


110 


26 


22.4 


426 


12.25 


22.0 


5.56 



Table 61. Performance of yield and yield contributing parameters of BRRI dhan29 



Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 

at 

14% 

m.c. 

(t/ha) 


Plant 

height 

(cm) 


No. 

of 

plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Hislakor Pu. 


Ti 


98 


64 


41 


23.6 


121 


12 


23.28 


422 


16.25 


22 


7.37 


P Kumarkhali 


t 2 


92 


53 


36 


21.2 


119 


16 


23.02 


438 


14.9 


21.5 


6.80 


Hislakor P.P 


Ti 


102 


51 


39 


23 


122 


9 


23.42 


417 


15.3 


22.5 


6.89 


Kumarkhali 


t 2 


97 


43 


36 


22.6 


117 


11 


23.11 


431 


14 


22 


6.35 


Hislakor D.P. 


Ti 


108 


49 


41 


23.4 


109 


19 


23.11 


427 


15.6 


23 


6.98 


Kumarkhali 


t 2 


103 


47 


32 


23 


116 


21 


23.14 


436 


14.2 


22.8 


6.38 


Hislakor 


Ti 


96 


46 


39 


22.9 


112 


9 


23.09 


420 


14.75 


22.5 


6.65 


Kumarkhali 


t 2 


94 


42 


33 


22.5 


109 


13 


23.15 


459 


13.6 


21.8 


6.19 


Sadar, 


Ti 


115 


47 


34 


24 


117 


26 


23.9 


432 


14.8 


23 


6.63 


Netrakona 


t 2 


99 


46 


32 


22.5 


114 


10 


23.36 


438 


14.25 


23 


6.38 


Purbadhala, 


Ti 


105 


47 


37 


24 


119 


16 


23.54 


417 


14.25 


20 


6.63 


Netrakona 


t 2 


102 


35 


31 


21 


110 


19 


23.06 


469 


12.6 


20 


5.86 


Mohishvanga, 


Ti 


95 


51 


36 


26 


128 


24 


23.25 


424 


16.3 


23 


7.30 


Comilla 


t 2 


93 


43 


32 


23 


124 


30 


23.65 


452 


15.4 


23 


6.89 



Table 62. Performance of yield and yield contributing parameters of BRRI dhan50 



Place 


Treat 


3-hills information 


1000 

grain 

wt. 

(gm) 


Tiller 

/20m 2 


Paddy 
wt. of 
20 m 2 
(kg) 


M.C. 

(%) 


Yield 
at 14% 
m.c. 
(t/ha) 


Plant 

height 

(cm) 


No. of 
plant 


No. of 
panicle 


Panicle 

length 

(cm) 


No. of 
grains 
/panicle 


Sterile 

grains 

/panicle 


Paba- 1 


Ti 


97 


49 


35 


23 


121 


13 


21 


412 


13.25 


23.5 


5.89 


Rajshahi 


t 2 


94 


57 


37 


23.5 


113 


15 


21.02 


409 


12.8 


23 


5.73 


Paba-2 


Ti 


93 


48 


39 


22 


106 


16 


21.5 


417 


12.7 


23.6 


5.64 


Rajshahi 


t 2 


89 


53 


34 


21.3 


104 


11 


21.45 


435 


12.2 


23 


5.46 
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g. Modification ofriding type mechanical rice transplanter for un-puddle transplanting 
An initiative was taken to modify the mechanical rice transplanter for un-puddle 
transplanting. Design of the strip tillage mechanism and power transmission system was done 
using AutoCAD tools. Chain sprocket arrangement was used to transmit the power from 
engine to rotary shaft. Engine power was transmitted to the rotary shaft of strip tillage by 
reducing the power in three stages. Strip tillage mechanism was attached before the rotary 
picker. Considering rated RPM of 3600, strip tillage shaft RPM is 477. Considering 3200 and 
3000 RPM of the engine, strip tillage rpm is 424 and 398 (Table 63). The RPM of the strip 
tillage shaft found suitable to make strip in the field in un-puddle condition. Modification and 
fine tuning works is going on in the research workshop. During test in the soil bin bed of 
FMPHT division, 3.85 cm and 2.65 cm width and depth of strip was found. It can be changed 
with tine arrangement. Details drawing of different components for strip tillage arrangement 
and fabrication views are shown in Appendix-M (Fig. M1 & Fig. M2). 




Fig.32. Complete view of the drawing (Isometric view) 



Table 63. RPM calculation of different shaft for power transmission 



Engine 

RPM 


l st shaft RPM 


2 nd shaft RPM 


l st shaft RPM 


Strip tillage 
shaft RPM 


3600 


12.75/20.35*3600=2255 


23/50*2255=1037 


23/50*1037=477 


23/23*477=477 


3200 


12.75/20.35*3200=2005 


23/50*2005=922 


23/50*922=424 


23/23*424=424 


3000 


12.75/20.35*3000=1880 


23/50*1880=865 


23/50*865=398 


23/23*398=398 
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